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1. HEJIb OCBOEHUA JUCIHHUITJINHBI

Jucrunmuaa  «MicroPython st yCTpoWCTB yMHOTO J0Ma» BXOJIUT B TMPOTPaMMY
OakanaBpuaTa «MaTeMaTHKa U KOMIbIOTepHbIE Haykn» 1o HampasieHuto 02.03.01 «Maremaruka
1 KOMITBIOTEPHBIC HAYKW» U M3ydaeTcs B 5 cemectpe 3 kypca. Jucnummuny peanusyet Kadenpa
MaTEMaTHYECKOI0 MOJIEJIMPOBAHUSA M MCKYCCTBEHHOTO MHTEUIEKTa. J[MCUMIUIMHA COCTOMUT U3 4
pa3zenoB U 9 TeM M HampaBlieHa Ha U3y4eHHEe MPOrpaMMHUPOBAHUS MUKPOIpOIEcCOpa KOMITaHUU
Espressif Systems esp32-c3 B cpeae MicroPython. BynyT npeninoxkensl npakTHuecKue padoThl,
Ha4YMHAasl OT MPOCTEHIINX — 3arpy3KH NPOIIMBKU U MUTaHUA cBeToauo0M. COOpKa MPOTOTUIIOB
HAa MAaKeTHBIX IUIaTax [MpeanojaracT OBJaJEeHUE HAualbHBIMM 3HAaHMSAMHU B  00JIacTH
ANEKTPOTEXHUKU U HaBBIKAMH B 00JIaCTH MalKH.

Llenpt0 OCBOEHUS AMCLUILIUHBI SBIsIETCS (DOPMUPOBAHHE y CTYAEHTOB TEOPETUYECKHX U
MPAKTUYECKUX HAaBBIKOB Pa3pabOTKU TMPOTPaMMHOIO OOECHeueHUss MHKPOIPOILIECCOPOB,
HCIOJIb3YEMBIX JJI1 aBTOMATHU3allMM B paMKax IIPOEKTOB YMHOTO JJOMA.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA JUCHUITVIMHBI

OcBoenne aucuuiuimHbel «MicroPython s ycTpoiicTB yMHOro 10Ma» HampaBieHO Ha
dhopmMupoBaHKE Y 00YUAIONTUXCS CICTYIOMNX KOMIETEHIIUN (YacTH KOMIIETEHITUN):

Tabnuya 2.1. Ilepeuenv xomnemenyutl, Gopmupyemvix y o00V4aowuxcs npu 0c60eHuu
QUCYUNIUHBL (Pe3VTbMAambl 0C80EHU OUCYUNIUNDL)

[ndp KommeTermst HNuaukaTtopsl AOCTHIKEHHS KOMIETeH N
(B paMKax TaHHOW JUCITUTIIUHBI)
[TIK-1.1 3HaeT OCHOBBI MPOrPaMMUPOBAHUS;
COBpPEMEHHBIE 00BEKTHO-OPUEHTHPOBAHHBIE S3BIKU
MIPOrpaMMHUPOBAHHUSI; COBPEMEHHBIE CTPYKTYPHBIE
S3BIKM TIPOTPAMMUPOBAHHUS; SI3BIKA COBPEMEHHBIX
CnocobOeH pa3pabarbiBaTh | OM3HEC-TIPUIIOKEHUN
IIK-1 U OTJIaKUBATh [IK-1.2 YmeeT koanpoBaTh Ha A3BIKAX
POrPaMMHBIN KOJT MIPOrpaMMHUPOBAHMUS; TECTUPOBATH PE3YJIbTAThI
KOJUPOBAHUS
I1K-1.3 Bnaaeet HaBbIKaMu pa3pabOTKH Koja
MH(OPMAaLIMOHHON CUCTEMBbI; HaBbIKaMH BepU(UKAIINH
K012 HH(POPMALIMOHHOMN CUCTEMBI
[1K-2.1 3HaeT HHCTPYMEHTHI U METOABI pa3pabOTKH
aApPXUTEKTYpPBbl, IPOESKTUPOBAHUS U JU3aiiHA
Crioco6eH BBINOJIHATh MH(POPMAIIMOHHBIX CHCTEM; HHCTPYMEHTBI
paboThI U yNpPaBIATh BepUUKALUK TPOrPaMMHOTO KO/1a
paboramu 1o [1K-2.2 YMmeeT npoeKTHpOBaTh U BEpUPHUIIMPOBATH
co3MaHno(MOIU(UKAIIMN) | APXUTEKTYpy HHGOPMAIIMOHHON CUCTEMBI; KOAUPOBATH
ITK-2 u conpoBoxaenuto 1C, Ha s3bIKaxX IIPOrPaMMUPOBAHUs; TECTUPOBATH
ABTOMATU3UPYIOLINX pe3yNbTaThl KOJUPOBAHUS
3azaun opranuzannonHoro | I1K-2.3 Bnageer uHCTpyMEHTaMu U METOAAMHU
yrnpaBiieHus: U Ou3Hec- MPOEKTUPOBAHMS U BEPUPUKALIUU apXUTEKTYPHI
IIPOLIECCHI MH(POPMAIIMOHHOHN CUCTEMBI, pPa3pabOTKU U
BepUUKALNUU CTPYKTYPhI IPOTPAMMHOI0 KOAa
MH(GOPMALIMOHHON CUCTEMBI
CniocoOeH OCyIIECTBIATh [T1K-3.1 3HaeT OCHOBBI ApXUTEKTYPbI, YCTPOUCTBA U
IK-3 a/IMAHUCTPUPOBAHHE (YHKIMOHMPOBAaHUS HH(POPMAITIOHHO-
MPUKJIATHOTO BBIUHCIUTENbHBIX CUCTEM U CETEBBIX MOJCUCTEM




NHaukaTopsl 10CTHKEHUST KOMIIETEH MU

M o
bp (B paMKax TaHHOW JUCITUTIIUHBI)

Komnerenuus

POrPaMMHOTO
obecreyeHus, ceTeBoi
IIOACUCTEMBI U CUCTEM
yIpaBieHUs1 OazaMu
JaHHBIX
UH(OKOMMYHHUKAIIHOHHOM
CUCTCMBI OpTraHHu3alnun

MH(POKOMMYHUKALMOHHOW CHCTEMBI OpTaHU3aIIH;
METOAMKY YCTAaHOBKH U aJIMUHUCTPUPOBAHHUS
IIPOrPaMMHBIX CUCTEM U CETEBBIX MOJCUCTEM
MH(POKOMMYHUKAIMOHHON CHCTEMBbI OPTaHU3aIH
[1IK-3.2 YmeeT HacTpauBaTh U aAMUHUCTPUPOBATH
IIPOrpaMMHBIE CUCTEMBI, CETEBbIE MTOJICUCTEMBI U 0a3bl
JTaHHBIX TH(POKOMMYHHUKAIIMOHHON CUCTEMBI
OpraHu3aIuu

I1K-3.3 meeT npakTHYECKUI OIBIT SKCILTyaTalluu 1
aJIMUHUCTPUPOBAHUS IPOTPAMMHBIX CUCTEM, CETEBBIX
MOJICKCTEM U 0a3 TaHHBIX HH()OKOMMYHUKALMOHHOM
CHCTEMbI OpraHu3aluu

3. MECTO JUCIMIIJIMHBI B CTPYKTYPE OII BO

Huctunmuaa «MicroPython aist ycTpolcTB YMHOTO JI0Ma» OTHOCHUTCS K OJIOKY IO BBIOOPY
610ka 00pa3oBaTENbHON MPOTrPAMMBI BBICILIETO 00pa30BaHUS.

B pamkax o0pa3zoBaTelbHON MpOTrpamMMbl BBICIIETO O0pa30BaHUS OOYYAIOIIMECS TaKXKe
OCBaWBAaIOT JIpYIHMe JWCUWIUIMHBI ~W/WIA  TPAKTUKH, CIIOCOOCTBYIOIIHE  JIOCTHIKCHHUIO
3aIJTAaHUPOBAHHBIX PE3yJIbTATOB OCBOCHHS AUCHUIUIMHBI «MicroPython mns ycTpoiicTB ymMHOTO
ZOMay.

Tabauya 3.1. Ilepeuenv xomnonenmos QOI1 BO, cnocobcmsyrowux 00CMUNICEHUIO
3anAAHUPOBAHHBIX PE3YTbMAMOE8 0CE80EHUSL OUCYUNTUHDL
[pemmectn " Moca "
HaunmeHoBanue PeauIecTByomue ocaenyrorue
HIugp JUCIHUTLTHHBI/MOTYJIH, JUCIHUTITHHBI/MOYJIH,
KOMIIETeHIHH . .
NMPAKTUKH NMPAKTUKH
[Ipennumiomuas
MpPaKTHKA
Hayyno-
UCCIIeIOBATENbCKAs
pabora
Texnomornueckasi(mpoex
ApXUTEKTypa KOMIIbIOTEPOB
THO-TEXHOJIOTUYECKas )
Y OTIEPALIMOHHBIE CUCTEMBI
MpaKTHKa
OcCHOBBI IPOrpaMMUPOBAHUS
AHanu3 601bInX
Texunonorus
CnoocobeHn TAHHBIX
MIPOrpPaMMHUPOBAHHUS
paspabarbIBaTh U [TapannensHoe
IIK-1 O0paboTka TaHHBIX U %
OTJIA)XKUBATh IpOrpaMMHUPOBaHUE
. BHU3yaJIN3alUs o
MPOrpaMMHBIN KOJ [Ipuknanuoi ananus
Komnbrotepnas anredpa
JAHHBIX C
OCHOBBI MAIIMHHOTO
. UCIIOJIb30BAaHUEM S3bIKA
o0OydeHUsl U HEUPOHHBIE CETU Python**
KomnerorepHas reomerpust Y N
KomnbroTepHslii
MPAKTUKYM I10
MHTEJUICKTYaJIbHBIM
cucrtemam™**
KomnproTepHslii
MPAKTUKYM I10




HIngp

HanmeHnoBanue
KOMIIETEeHIIHH

IpenmecTByomue
AUCHHILTAHBI/MOYJIH,
NMPaKTHUKU*

Mocaenywmue
AUCHHILTAHBI/MOYJIH,
NMPaKTHUKU*

CTaTHCTUYECKOMY
aHAN3Y JaHHBIX **
KomnberorepHsbrit
MPAKTUKYM T10
MOJICITUPOBAHUIO**
KomnproTepHslii
MPAKTUKYM T10
UH(POPMALIMOHHBIM
TEXHOJIOT UM **
HHurennexryanbHble
METO/IbI pa3ziesieHus
CETEBBIX PECYpPCOB
Komneroreproe
MOJICTTUPOBAHUE
MEPEXO/IHBIX MPOIECCOB B
du3uKe 1 SKOHOMHUKE
MeToabI MAIIMHHOTO
o0y4JeHus
Kubepb6e3onacHoCTh
PEIITPHUSITHS
DKOHOMETpHUKA

IIK-2

CrniocoOeH BBINOTHATD
paboThI U yNIpaBIIsATh
pabotamu 1o
co3panuro(MoauduKaI
W) ¥ COMPOBOXKICHUIO
UcC,
ABTOMATH3UPYIOIINX
3a1aumn
OpTraHU3aIMOHHOTO
yhpaBieHus: 1 OU3HeC-
TIPOIIECCHI

OcCHOBBI IPOrpaMMUPOBAHHUS

TexHomorusa
MPOrpPaMMHUPOBAHUS

Metoapl MalIIMHHOTO
o0yJeHus
HHrennekryanbHble
CUCTEMBbI
KomnproTepHslii
MPAKTUKYM I10
WHTEIIEKTYJIbHBIM
cucrtemam™**
Komnsrorepnoe
MOJIeTUPOBaHUE
NEepPEXOIHBIX MPOLIECCOB B
(bu3HKe U YKOHOMUKE
Kubepbe3omacHocTh
PEIITPUITHS
Practicum in Artificial
Intelligence™*
TexHonoruueckasi(mpoex
THO-TEXHOJIOTUYECKAs )
MPAKTHKA
[TpennunmomMmuas
MPAKTHKA

IIK-3

Cnocoben
OCYILECTBIISATh
aJIMHHHCTPUPOBAHUE
NPUKJIAJTHOTO
IPOrPaMMHOTO
obecreueHusl, CETEBOM
MOJACHCTEMBI K CUCTEM
ynpasieHusi 6azaMu

ApXHUTEKTYypa KOMIIbIOTEPOB
U OIIEPALMOHHBIE CHCTEMBI
BrruucnurenbHbIe CUCTEMBI,
CETU U TE€JIEKOMMYHUKALUU
OcHOBBI HHPOPMALIMOHHOM
0e30nacHOCTH

[Tocnenyromue
JUCITUTLIAHBI/ MO JTH,
MPAKTHKU:
[Ipennumiomuas
MpaKTHKA
TexHonmoruueckasi(mpoex
THO-TEXHOJIOTUYECKAs )
MPAKTHKA




HIngp Hanvenosanue ulﬂﬁiﬁ?ﬁf{ﬁ%ﬁ?ﬁfn, unc&olfﬁ;iisﬁlop;;ﬂn,
KoMueTeHmH NMPaKTHUKU* NMPaKTHUKU*
TAHHBIX Kubepb6e3onacHoCcTh
UH(POKOMMYHUKAITIOHH HNpENIPUATHS

OU CUCTEMEI
OpraHusanuu

Cucremsl yrpaBiIeHUS
0a3zaMu JaHHBIX
Komneroreproe
MOJICJIUPOBAHUE
MEePEXO0/IHBIX MPOIIECCOB B
du3uKe 1 SKOHOMHUKE
MeToabI MAIIMHHOTO
o0y4JeHus

* - 3aI0JIHSETCS] B COOTBETCTBUM ¢ Marpuueil komnereniuid u CYIT OIT BO
** - 3JIEKTHBHBIC TUCIUIUIMHBI /IPAKTHKH




4. OFBEM JJUCHUILJIMHBI U BUJbI YYEBHOH PABOTHI

OOm1ast TpyA0EMKOCTh AUCHUILTUHBI «MicroPython 1t ycTpoiCTB yMHOTO 10Ma» COCTaBISET «4» 3a4eTHBIC €TUHHIIBI.

Tabauya 4.1. Buowvl yuebHolt pabomvi no nepuooam O0C8OeHUs 00PA308AMENbHOU NPOCPAMMbL 8blCUlec0 00pa308anus OJisi OYHOU (HopMbl
00yuenus.

Bupa yueOHoii padoThI BCETO, ax.u. CeMeCST P(-bD)
Koumaxmmnas paboma, ax.u. 54 54
Jlekuuu (JIK) 18 18
Jlaboparopusie pabots (JIP) 0 0
[TpakTnyeckue/cemunapckue 3ansirus (C3) 36 36
Camocmosmenvhas paboma 0by4arwuxcs, axK.u. 63 63
Koumponw (sx3amen/3auem c oyenkoil), ax.u. 27 27
Oo0masi TpyA0eMKOCTh AU CHMIIJIMHbBI aK.4. 144 144
3a4.e/l. 4 4




5. COAEP)KAHUE JUCIIUAITIJIMHbI

Tabnuya 5. 1. Coodeporcarue oucyuniunsl (Mo0yis) no sudam y4ebHou pabomol

Bu
Homep HaunmenoBanmue pasagena oy
HaunmeHoBaHune TeMbl Coaep:xanue TeMbl yueOHO#
pa3nea AUCHHMIIAHBI .
padoThl
Muxkpomporieccopsl ITnata esp32-c3. [TonsTre 06 apXUTEKType PaccmarpuBaercs mnara ESP32-C3 kak ocHOBa JIsl YCTPOHCTB
Pazmen 1 |kommanmu Espressif Systems 1.1 RISC-V. YMHOTO JIoMa B 00BSCHSAETCS] MPUHIIUT paboThl apxutekTypsl RISC- | JIK, C3
V, nexarieil B OCHOBE €€ MUKPOKOHTPOJIIIEPA.
3arpy3ka npoImBKH OT micropython Ha esp32- |[Toka3siBaeTcs MpoIecc MOArOTOBKH IUTATHI K paboTe, a UMEHHO
2.1 ¢3 mpu OMOIIN YTHITUTHI esptool. 3arpy3ka npommBkd MicroPython va ESP32-C3 ¢ ucnonszoBanuem | JIK, C3
YTWIHTHI esptool.
Iudporssie Berxoapr GPIO u moaxmouenne k- |OOBbsCHAETCS MPUHIUTT paboThl ¢ udpoBsiMu BhiBomamMu GPIO u
MicroPython u ynpasnenue 2.2 |uuMm nepudepuu. paccMaTpHBaroTCst CriocoObl MOAKIIOYEHUS K HUM Pa3IMYHbIX JIK, C3
IU(PPOBBIM BXOJIaMU H UCTIOJIHUTEIILHBIX YCTPOUCTB M JATYHKOB.
Paznen 2 >
BeIxo0M GPIO Amnanoro-udposoii npeodpazosarens (ADC) | PaccmatpuBaeTcs HCIIONb30BaHHE BCTPOSHHOI'O aHAIOTO-

23 Ha BeiBogax GPIO. uudposoro npeodpazosarens (ADC) ans cunteiBanus ananoroseix | JIK, C3
curHanos ¢ BeiBoJioB GPIO.

OOBSICHSIOTCS OCHOBBI aCHHXPOHHOTO IIPOrPaMMHUPOBaHKS B
AcuHXpOHHOE nporpammupoBanue B Python

2.4 MicroPython 115t 5¢(eKTUBHOTO BBIIOIHEHHS OJJHOBPEMEHHBIX JIK, C3
3a1a4 0e3 OJIOKUPOBKU OCHOBHOTO MOTOKA BBITIOJIHCHUSL.
3akon OMa ¥ ero NpUMCHEHHUE B PaccmarpuBaercs 3akoH OMa Kak OCHOBa IS pacyera
3.1 cxemoTexauke. COMPOTUBICHUS U UX AJIEKTPUIECKUX IIETIEH, a TaK)Ke TToKa3bIBaeTcs, Kak mpumeHsaTs ero | JIK, C3
OCHOBbI YTEKTPOTEXHHKH MapKHPOBKA. Ha MPAKTHKE U ONPEAeSIITh HOMHHAJ PE3UCTOPOB 110 MapKI/IpOBKE:.
Paznen 3 OOBsIcHICTCS Ha3HAYEHUE ONITPOHOB | PeJie IS TalTbBAHUTIECKOMN
39 Onropsseska u pene. Hludpatopst n Pa3BA3KHA U KOMMYTAITH HATPY3KH, a TAK)KE MIOKa3bIBAIOTCS K. C3
’ nermudpaTopsl. TIPUHIIMITEI pa0OThI MUGPATOPOB U ASMUPPATOPOB IT 00paOOTKH ’
CHTHAJIOB.
PaccmarpuBaercs nerkoBecHbI npotokor MQTT, o0bsicHsETCS €ro
41 IIpotokon MQTT APXUTEKTYPA «U3AATEIb-TTOATUCYUKY» U TIOKa3bIBAETCS €T0 JIK. C3
’ MPUMEHEHHUE JIIs1 OOMeHa TAaHHBIMU MEXY YCTPOHCTBAMU YMHOTO ’
Y,uaneuﬂﬂoe yhIpaBJcHUE JoMa.
Pasnen 4 |yctpofictaami yMHOro oma OOBsICHAIOTCS BO3MOXKHOCTH TexHojoruu Bluetooth Low Energy
42 Bluetooth ¢ Hu3kIM 3HEprONOTPEOICHIEM (BLE) mis opranu3saiuu 0ecripoBOIHON CBSI3H, a TAKKE JIK, C3

TOKa3bIBACTCA €€ UCII0JIb30BaHUC JId YIIPABJICHUA U MOHUTOPHUHT A
YCTpoﬁCTB C HU3KUM 3Hepron0Tpe6neHMeM.

* - 3amonusiercs Toiapko o QUHOM dopme oOyuenus: JIK — nexyuu; JIP — nabopamoprvle pabomot;, C3 — npaxmuueckue/ceMunapcKue 3aHamus.




6. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

Tabnuya 6.1. Mamepuanvho-mexnuyeckoe obecneverue OUCYUNIUHbL

Tun aynuropuu

OcHamenue ayiuropuu

Cnenuajn3upoBaHHoOe
yueOHOe/1adopaTopHoe
obopynosanue, I[1O u
MAaTepHAaJIbI 1JI51 0CBOCHUS
AUCHUILIUHBI
(mpu He0OXOAUMOCTH)

AynuTtopust 1711 TPOBEACHUS 3aHATUN
JICKIIMOHHOTO THIIa, OCHAIIICHHAS

Kommbrorep/HOyTOYK C
pocrtynoM cetu MarepHer
U 3JIEKTPOHHO-

JleximoHHast KOMIUICKTOM CIEIUATM3UPOBAHHOM MeOenu; | oOpa3oBaTeNbHON cpefe
JIOCKOH (9KpPaHOM) U TEXHHYECKUMU YHuBepcurera, 6paysep,
CPEICTBAMU MYJIbTUMEINA NIPE3CHTALUM. [1O nna mpocmotpa PDF,
Sanexc TenemocT.
Ayputopust UIsl TPOBEICHUS 3aHATUN
CEMHHApPCKOr0 TUIa, TPYIIOBBIX U
I/IH,Z[I/IBI/III)[ QJIBHBIX Kc,)HIc)yanauHﬁ TEKYIIEeTO maketHas miara ESP32-C3
4 YABTELIH, TCIY ESP32 SuperMini WiFi
KOHTPOJISI U POMEXKYTOYHOM aTTecTaluH,
CemuHapckas Bluetooth; makernast miara
OCHAIICHHAs] KOMILIEKTOM -
. MoJI aliKy; CBETOIUOIBI U
CHelHaTN3UPOBAHHON MeOeH U
COTIPOTUBIICHUS
TEXHUYECKUMH CPEJICTBAMU MYJIbTUMEINA
MpE3EHTaIH.
Aypautopust ISl CaMOCTOATEIbHOU PaboThI
og an}ogmxlc[ﬂ (MoxeT I/ICHOJ‘IBSOBagbCH JUISt MaxeTHas naara ESP32-C3
s y a ESP32 SuperMini WiFi
. | MpOBeIeHUsI CEMHUHAPCKUX 3aHSATUH U
CaMOCTOSTEIIbHOU N Bluetooth; MmakeTHas miara
KOHCYJIbTaIMi), OCHAILIIEHHAs! KOMIJIEKTOM 9
paboThI 1oJ1 MaiiKy; CBETOAMObI U

CTeLUANIN3UPOBAHHON MeOenu U
KomnberoTepamu ¢ goctynom B DMOC.

COIIPOTUBJICHUA

* - ayauTopHs ISl CaMOCTOATEIbHON paboThl oOydarontuxcs ykaspiBaeTcsi OBA3ZATEJIBHO!

7.  YYEBHO-METOJIUYECKOE
JUCHHUIIVIMHBI

OcnosHnas tumepamypa:
1. benn Y. MicroPython nist MukpokonTposiepoB u mpoektoB [oT. Mocksa, 2024
2. Cnanzep I'. MicroPython nys MukpokoHTposuiepoB. Mocksa, 2019
Jlononnumenvnas numepamypa:
1. UuTepnperarop RISC-V
(https://www.cs.cornell.edu/courses/cs3410/2019sp/riscv/interpreter/#
Pecypcor unghopmayuonno-menexommynukayuonuou cemu « Mumepremny:
1. ObC PYIH u croponnue 9bC, Kk KOTOPbIM CTYJE€HTbl YHUBEPCUTETA UMEIOT JOCTYT
HA OCHOBaHUH 3aKJIIOYCHHBIX JOTOBOPOB
- DOnextporHo-6nbmoreynas cucrtema PYJIH — O6C PYJIH
https://mega.rudn.ru/MegaPro/Web
- OBC «YuuBepcuteTckas oubnuoreka onnain» http://www.biblioclub.ru
- OBC «lOpaiit» http://www.biblio-online.ru
- OBC «Koncynbrant crygaeHaTay www.studentlibrary.ru
- OBC «3uannym» https://znanium.ru/
2. ba3bl JaHHBIX U TOMCKOBBIE CUCTEMBI

N HHOPOPMAIMOHHOE

OBECIIEYHEHHME




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

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

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

- Haykometpuueckas 6a3a nanubix Lens.org https://www.lens.org
Yuebno-memoouueckue mamepuanvt 051 cCAmMoCmosamenbHol pabomol 00YHAOWUXC NPU

0CB80EHUU OUCYUNTUHBL/ MO0V ™!

1. Kypc nexunii mo auctummae «MicroPython ajis yCTpoHCTB yMHOTO JOMay.

* - Bce yu4eOHO-METOAMYECKHNE MaTepUaibl JIJIi CAMOCTOSITEIIBHOM pabOThl 00YUYaIOIIUXCS
pa3MeNarTCcs B COOTBETCTBUM € JEHCTBYIOIUM NOPSAAKOM Ha cTpaHule qucuumiuisel B TYHUC!
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Honoscnocmo BYIT Toonuce Damunus 1.0.
PYKOBOJIMUTEJIb OII BO:

3aBenyroumii kadenpoit
MaTeMaTHYeCKOT0
MOJICITUPOBAHUS U
UCKYCCTBEHHOT'O MHTEIIJICKTA

Maneix Muxann
JAmMutpuesnu

[Honxcnocms, BYIT

Toonuce Damunus U.0.
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