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1. HEJIb OCBOEHUA JUCIHHUITJINHBI

Jucrunmuaa «Arduino. IlpakTuyeckoe mTpOrpaMMHpPOBAHKE» BXOAWT B TMPOTPAMMY
OakanaBpuata «[lpuxmagnas wuHpOpmaruka» mo HampasiaeHuto 09.03.03  «Ilpuknannas
nHpopMaTtukay W wu3ydaercs B 5 cemectpe 3 kypca. Jucnmmumny peamusyer Kadenpa
MaTEMaTHYECKOI0 MOJIEIMPOBAHUS M MCKYCCTBEHHOIO MHTEUIEKTA. JIMCUMIUIMHA COCTOUT U3 2
pa3genoB U 6 TeM M HalpaBieHa Ha M3Y4YEHHE OCHOB IPOrpaMMHpOBaHus Moaynis Arduino,
(dbopmMHpoBaHKE HAaBBIKOB co3/aHus mporpaMMm B cpeae ArduinolDE mns nmoaximroueHus: 6a30BbIX
JIEKTPOHHBIX KOMIIOHEHTOB, 00yY€HHE OCHOBHBIM IpHeMaM COOpPKH IEKTPHUECKUX CXeM 0e3
naiiku, 3HaKOMCTBO C IMpaBHJaMH 0€30MacHOil pabOThl C MHCTPYMEHTAMHU, HEOOXOAUMBIMU TPH
KOHCTPYHUPOBAHUM DJIEKTPUYECKUX CXEM, PA3BUTHE KOHCTPYKTOPCKUX, MHKEHEPHBIX HaBBIKOB, a
TaK)K€ HABBIKOB IPAKTUYECKOTO MPOTPaMMHUPOBAHUS, OTpaOOTKAa HaBBIKOB  CO3/aHUS
IIPOrpaMMHO-aIINapaTHBIX KOMILJIEKCOB U NMPUMEHEHHs] HOBBIX MH(MOPMALMOHHBIX TEXHOJIOTUI B
Hay4YHOU U MIPOU3BOJACTBEHHOM JCATEIBHOCTH.

Ienbr0 OCBOEGHUS TUCLMILIMHBI SBJISIETCS TOATOTOBKA CTYACHTOB K IPAKTHYECKOW paboTe B
o0JIaCTH  TPUKIAAHOTO W  CHUCTEMHOTO  HPOrPaMMHPOBAHUS  MPOrPAMMHO-AIMIAPATHBIX
KOMIUIEKCOB, M3yY€HHME OCHOB IPOTrPAMMHUPOBAHMS MHKPOKOHTposuiepa Arduino M OCBOEHHE
npeanpoQecCuoHaNbHBIX HABBIKOB CHEIMAINCTA B 001aCTH pa3pabOTKH U CO3AaHUS MHKEHEPHBIX
CHCTEM.

2. TPEBOBAHMA K PE3YJIbTATAM OCBOEHUA JUCIIUIIJIMHbI

OcBoenne aucnumuimHbl «Arduino. IlpakTuueckoe mporpaMMHpOBaHHE» HAIIPaBIECHO Ha
(bopmupoBaHre Y 00yUarOMUXCS CIEAYIONMX KOMIIETCHIIMN (YaCTH KOMIIETEHIIHH):

Tabnuya 2.1. Ilepeuenv komnemenyuil, Gopmupyemvix y 00y4arowuxci npu o0ce0eHuu
OUCYUNTUHBL (PE3YTbMAMbL OCBOEHUSL OUCYUNTIUHBL)

I/IHlII/IKaTopr JAOCTHIKCHHS KOMIICTCHIINHA

Mudp Komnerennus N
(B paMKax JIaHHOW JIMCIUILINHBI)

[1K-2.1 3HaeT ”HCTPYMEHTHI U METOIbI
MPOSKTUPOBAHUS U THU3aiiHA HH()OPMAIIMOHHBIX CHCTEM;
MHCTPYMEHTBHI BEpUPHUKAIIUU POTPAMMHOTI0O KOJIa;
[IK-2.2 YMeeT KoUpOBaTh HA SI3bIKAX
IPOrpPaMMUPOBAHUS; TECTUPOBATH PE3YIbTAaThI
KOIMPOBAHUS;

[1K-2.3 BnageeTr HaBbIKaMu pa3paObOTKU U
BepUPUKAIIMU CTPYKTYPBI IPOTPAMMHOTO KOJIa
WH()OPMAITMOHHON CHCTEMBI;

[IpoekTupoBanue u 1U3aiiH

[1K-2 .
UH(GOPMAITIOHHOW CUCTEMBI

[1IK-4.1 3naer ocHOBBI IPOrpaMMHUPOBAHUS;
COBpPEMEHHBIE 00BEKTHO-OPUEHTUPOBAHHBIE S3bIKU
IPOTPaMMUPOBAHUS;

Opranu3anMoHHOE U COBPEMEHHBIE CTPYKTYPHBIE A3bIKU

TEXHOJIOTUYECKOE IPOTPaMMHUPOBAHUS; SI3BIKM COBPEMEHHBIX OM3HeC-
obecrieyeHrne KOIMPOBaHMsl |[IPUIIOKEHUN
Ha SI3BbIKaxX [IK-4.2 YMmeeT koaupoBaTh Ha A3BIKAX

IPOrpaMMHUPOBAHUS IPOrpaMMHUPOBAHUS; TECTUPOBATH PE3YJIbTAThI
KOJMPOBAHUS
[1K-4.3 Bnageer HaBpIkaMu pa3pabOTKH KOAA
UH(POPMALIMOHHOM CUCTEMbI; HaBbIKaMH BepH(pUKaLIUN
KO0/1a ”HPOPMALIMOHOM CUCTEMBI

I1K-4

OIIK-7 Cnocoben paszpabatsiBath |OIIK-7.1 3HaeT OCHOBHBIE SI3BIKU IPOTPAMMHUPOBAHUS U




Mudgp

Komnerennus

HNHaukaTopsl 10CTHKEHUS KOMIIeTeHINU
(B pamMKax JaHHOW JUCIUILTUHEI)

AITOPUTMBI U TPOTPaAMMBI,
NPUTOJHBIC TS
MIPAKTUYECKOTO

MPUMEHEHUS

paboThl ¢ 0a3amMu TaHHBIX,

OHGpaI_II/IOHHBIG CUCTEMBI U O6OJ’IO‘IKI/I, COBpeMeHHBIe
porpaMMHBIC CpeIbl Pa3padOTKH
UH(POPMALTMOHHBIX CUCTEM M TEXHOJOTUN

OIIK-7.2 YMeeT npuUMEHSTD SI3bIKA MPOrPAMMUPOBAHUS
U paboThI ¢ 6a3aMH JaHHBIX,

COBpEMEHHbIE MPOTrPaMMHBIE Cpeibl pa3paboTKu
UH(GOPMAITMOHHBIX CHCTEM M TeXHOJIOTHUN 15t
aBTOMAaTH3aLMU OU3HEC-TIPOIIECCOB, PEIICHUS
MPUKIIATHBIX 33124 Pa3IMYHBIX KJIACCOB, BEJCHHUS

0a3 JaHHBIX ¥ UHPOPMAITMOHHBIX XPAHUIIHIIL

OIIK-7.3 Brageet HaBbIKaMH IPOTrPaMMHUPOBAHUS,
OTJIA/IKK U TECTUPOBAHHUS IPOTOTUIIOB
MPOrPaMMHO-TEXHUYECKIX KOMIIEKCOB

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

JucuurumHa «Arduino. IlpakTudeckoe HpOrpaMMHpPOBAaHUE» OTHOCUTCS K OJOKY IO
BBIOOpY OJ0Ka 00pazoBaTeIbHON MPOTPaMMBbI BBICIIIETO 00pa30BaHUS.

B pamkax o0Opa3oBaTenbHOW MpOTrpaMMBbl BBICIIEIO OOpa30BaHUsI OOyYaroIIMECs TaKkKe

OCBaWBAIOT JApyTrM€ JUCHHUIUIMHBI W/WIU  TPAKTHKH, CIOCOOCTBYIONIME  JIOCTHIKEHHUIO
3alJTAHUPOBAHHBIX  PE3yJbTaTOB  OCBOEHUS  AUCHMIUIMHBL  «Arduino.  IlpakTtuueckoe
MIPOrPaMMHUPOBAHUEY.
Tabnuya 3.1. Ilepeuenv komnonenmos OII BO, cnocobcmeyrowux O0CMUICEHUIO
3anIAHUPOBAHHBIX PE3VIbMAMO8 0C80EHUSL OUCYUNTUHDL
HIndgp Haumenosanue H:ﬁﬁfﬁ'ﬂ:lﬁ;i?%:?:;;;ﬂ, uncgaorf;;fl}:l‘/):auol:[;nn,
KoMmeTeHImH MPaKTHKU* MPaKTHKU*
OcHoBbl iporpammupoBanus; | TexHomoruu
TexHonorus MHTEJJIEKTYyaJIbHOTO
MIPOrPaMMHUPOBAHUS; aHaJIM3a JaHHBIX U
KomnbroTepHbIi TPaKTUKYM | IPOTHO3UPOBAHUE;
10 HH(GOPMALIMOHHBIM KubGepbe3onacHocTh
TEXHOJIOTUSIM; MIpeNPUATHS;
Pensimmonnbie 6a3bl
CnoocobeHn JAHHBIX; AJITOPUTMBI
pa3pabaTbIBaTh MAaIIMHHOU TpaQuKy U
OITK-7 AITOPUTMBI U 00paboTKu
MPOrPaMMBI, TPUTOTHBIE M300paXeHHIA;
JUTSI TIPAKTUYECKOTO CTpyKTYpBbl JaHHBIX U
MIPUMECHCHHUS napaaurmbl
MIPOrpaMMHUPOBAHNS;
MoaenupoBaHH€E CIOKHO
CTPYKTYpPHUPOBAHHBIX
CUCTEM;
HNHTennekTyanbHble
cucteMbl; CHCTEMBI
yrpaBjeHHUs1 OazaMu




IIpexmecTB " IToca H
Mud Haumenosane Hcp;iﬂliimzz)m Jlen HC nolfﬂ;i}l::‘/);duo ; JIH
p KOMIIETeHIIHH auen *Hy ’ auen *Hy ’
NMPAKTHKH NMPAKTHKH
JMaHHBIX; IMuTalmOHHOE
MOJEJIIUPOBAHUE;
Komnwvromepnuwiii
NPaKmuKym
1O UHMELEKMYATbHbIM
cucmemam**;
[Iporpammuas
WHXKEHEPUS;
MoaenupoBaHH€e CIOKHO
CTPYKTYPUPOBAHHBIX
CHCTEM;
o T —— Practicum in Artificial
PYKLYP Intelligence™*;
napajurMbl
Hayyno-
MpOrpaMMHUPOBAHUS;
[IpoexTupoBanue u . HCCIIeIOBATEIIbCKAS
- OcnHoBbl Web-TexHonoruii; aBoTa (oMY CHIE
IIK-2 . TexuHomorus P Y
nH)OPMAIMOHHON MIEPBUYHBIX HABBHIKOB
MPOTrpaMMHUPOBAHUS;
CHCTEMBI Hay4HO-
Python u ero npunoxenus; .
HCCIIEIOBATEIIbCKOM
OCHOBBI MPOTPaMMHUPOBAHHSI;
paboThI);
TexHomornueckas
(mpoexTHO-
TEXHOJIOTHYECKas )
MIPAKTUKA;
Hayuno-
HCCIIeIOBATENIbCKAs
pabora;
[Ipennuruiomuas
MIPaKTHKa,;
MoaenupoBaHH€e CIOKHO
OCHOBBI POrPaMMHUPOBAHUS | CTPYKTYPUPOBAHHBIX
TexHomorus CHCTEM
MPOrpaMMHUPOBAHUS Pa3pabotka
Python u ero mpunoxenust | uHGOpMAITMOHHO-
HurennexTyanbHble CUCTEMBI | AHAJTUTUYECKUX CUCTEM
OcHOBBI TexHonorus
OpranuzalioOHHOE U o
Web-texHooruit MHTEJUIEKTYaJIbHOTO
TEXHOJIOTHYECKOE
Jlormueckoe aHajan3a JaHHBIX U
obecnetenue MPOTpPaMMHPOBAHHE MPOTHO3UPOBAHKE
T1IK-4 KOJIMPOBaHUsA porp P P P
CTpyKTypbl JaHHBIX U [TapannensHoe
Ha SI3bIKaX
napagurMbl MporpaMMHUpPOBaHUE
porpaMMHUpOBaHUs
MIPOTPaMMHUPOBAHUS Mopenu Ha runeprpadax
HNmuranuonnoe KommnbrorepHsiii
MOJICTUPOBAHUE MPAKTUKYM T10
KomnbroTepHbIil NpakTUKYM | CTATUCTHYECKOMY
1o HHGOPMAITMOHHBIMH aHAIM3y JTAaHHBIX
TEXHOJIOTHSIM KommnbrorepHsiii
MPAKTUKYM T10
MHTEJUICKTYaJIbHBIM




IIpexqmecTByIOIINTE IMocaenywoimme
HIngp Hanvenosanue III/ICIP;I/Il:UIMHbI?,MOILIIIy.IIH uncunnﬂni};ﬂ/;duonyﬂn
9 9
KoMueTenim NpaKTHKH* NpaKTHKH*
cucreMam
Hayyno-
HUCCIICa0BATCIIbCKAs

pabota (mmoy4ueHue
MEPBUYHBIX HABBIKOB
HAy4YHO-
HUCCIIEI0BATENbCKOU
paboThI);
TexHomornueckas
(mpoexTHO-
TEXHOJIOTHYECKas)
MIPAKTHUKA;

* - 3aIIOJTHAETCS B COOTBETCTBUM ¢ MaTpuiel kommneTeHnuit u CYIT OIT BO
** _ 3JIeKTUBHBIC JUCIUILTAHBI /TIPAKTUKH




4. OFBEM JJUCHUILJIMHBI U BUJbI YYEBHOH PABOTHI

OOm1ast TpyA0EeMKOCTh AUCHUILTUHBI «Arduino. [IpakTryeckoe mporpaMMUpPOBaHHUE» COCTABIISIET «4) 3a4eTHbIC €AMHULIBL.

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. Coodeporcanue oucyuniunsl (Mo0yis) no sudam y4ebHou pabomuol

Homep pa3znesa

HaumeHoBaHuHe pa3aesia TUCHUILITTHBI

HaunmMeHnoBaHue TeMBI

Bun yueOHoi

padoThr*
W3ydenue MpHUHITUIIOB TIOCTPOCHUS CHCTEM Ha 0a3e¢ MUKPOKOHTPOJIICPOB HA
W3ydenne NpUHIUIIOB OCTPOCHUS 1.1 Y DHII b P P P JIK, C3
Pazpen 1 npuMepe mwiatdopmsl Arduino.
MHUKPOKOHTPOJIJIEPOB.
1.2 Cpena nporpammupoBanusi. [IporpaMmMupoBaHie MEKPOKOHTPOJIIEPA. JIK, C3
21 Turel BXOIHBIX M BBIXOAHBIX TOPTOB MUKPOKOHTpOJUIEpa. Y IIpaBiieHHe K. C3
) YCTPOMCTBAMHU MHJIMKAIMH. ’
. [MonxroueHue ceHCOpoB, 00paboTKa BXOTHON HH(OPMAIHH.
Paszen 2 Co3nanue ycTpoiicTs Ha 0ase 2.2 A POB, 00p A (opman JIK, C3
MHUKPOKOHTPOJIJIEPOB.
p p p 2.3 YmpasiieHHe CepBONPHUBOIAMH. JIK, C3
Co3aHue KOMIUIEKCHBIX PELICHHIA JIJIsi IPUKIIAAHBIX 33/a4.
2.4 A P fULA TpHKnan A JIK, C3

* - 3anonHseTcs Tobko Mo OUHOM dopme obyuenwus: JIK — rexyuu,; JIP — rabopamopnuie pabomsi;, C3 — npakmuueckue/cemMunapcrue 3aHsamusl.




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-

JlexoHHast KOMIUIEKTOM CHEIMaIM3UPOBAHHON MeOenH; | oOpa3oBaTeNbHOM cpefe
JIOCKOH (9KpPaHOM) U TEXHHYECKUMU YHuBepcurera, 6paysep,
CPEICTBAMU MYJIbTUMEINA NIPE3CHTALUM. [1O nna mpocmotpa PDF,
Sanexc TenemocT.
Cpena pa3pabotku Arduino
Ayautopus U1 IPOBEICHUS 3aHATUN IDE; MukpoKoHTpOJIED
CEMHHAPCKOI'0 TUIIA, IPYIIIOBBIX U Arduino UNO; becniaeunas
WHIUBUAYATbHBIX KOHCYJIbTAlMH, TEKYIIET0 | MaKeTHas IUiaTa; mpoBoja,
Cemunapckas KOHTPOJISI U IPOMEXKYTOYHOM aTTECTalluH, CBETOJINO/IBI, KH.OHKI/I,
OCHAIICHHAsI KOMILJIEKTOM COTIPOTUBIICHUS; CEHCOPBI,
CTeMANIN3UPOBAHHON MeOenu u YIPaBISIOLIUE pele,
TEXHUYECKUMHU CPEICTBAMU MYJIbTUMEANA CEPBOIPHUBO/IbI, YCTPOICTBA
IIpEe3EHTALH. VHWKAIIH, T1aThI
pacIupeHust
Cpena pa3pabotku Arduino
IDE; MukpoKoHTpOJIED
AynuTopust Ui CaMOCTOSATENIHOU PaboThI Arduino UNO; becniaeunas
Tins oOyuaromuxcst (MOKeT HCHONb30BATLCA JUIA | MAKeTHAs IL1aTa; MpOBoJa,
., | IpOBeIeHUs] CEMUHAPCKUX 3aHATUH U CBETOAMO/bI, KHOIIKH,
CaMOCTOSITENIHOM 9
pabOTI KOHCYJIbTaIMi ), OCHAILIIEHHAs! KOMIJIEKTOM COTIPOTUBIICHUS; CEHCOPBI,

CTeLUANIN3UPOBAHHON MeOenu U
KomnbroTepamu ¢ goctynom B DUOC.

YIIPABIAIOIIKE PEIIE,
CEPBOIPUBO/IbI, YCTPOUCTBA
UHIWKALIAHY, T1J1aThI
paciupeHust

* - ayTUTOPHSA IS CAMOCTOSITEIBHOM padoThl oOyuatommxcs ykaszpBaercss OBAZATEJIBHO!

7.  YYEBHO-METOJIUYECKOE
JUCHHUTIIVIMHBI

OcnosHnas tumepamypa:
1. C. Mosnk IIporpammupyem Arduino. IIpodeccuonanshas pabora co CKeT4YaMu . —

CIIG.: ITutep, 2017

N HHOPOPMAIMOHHOE

OBECIIEYHEHHME

2. Jeremy Blum. /Ixepemu biym. M3zyqaem Arduino: HHCTpyMEHTBI U METOIBI
TEXHUYECKOTO BomedcTBa. 2-¢ u3.: nep. ¢ auri. — CI16.: BXB-Ilerepoypr, 2020. — 529 c.:
wi. ISBN 978-5-9775-6736-7

Lononnumenvnas nrumepamypa:
1. KapBuneHn, Tepo, Kapsunen, Kummo, Bantokapu, Busie. Jlenaem ceHCOpbI: TPOEKTHI
CEHCOPHBIX YCcTpoicTB Ha 6a3e Arduino u Raspberry Pi.:Ilep. ¢ anrn. - M.: OO0 "U./I.




Bunbsime': 2015 - 432 c.: mi. - [Tapan. tut. aara. ISBN 978-5-8459-1954-0 (pyc.)

2. Commep VY. [IporpammupoBanre MUKpPOKOHTpOIIIEpHBIX Tutat Arduino/Freeduino. -
CII6.: BXB-IlerepOypr, 2012 - 256 c. ui - (Onekrponnka) JSBN 978-5-9775-0727-1

Pecypcol unghopmayuonno-menexommynukayuonuo cemu « Mumepremny:
1. ObC PYIH u croponnue 9bC, Kk KOTOPbIM CTYJE€HTbl YHUBEPCUTETA UMEIOT JOCTYT
Ha OCHOBaHHH 3aKJIFOYCHHBIX JI0TOBOPOB

- DOnextporHo-6mbmoreynas cuctema PYJIH — O5C PY JIH
https://mega.rudn.ru/MegaPro/Web

- OBC «YuuBepcuteTckas oubnuoreka onnain» http://www.biblioclub.ru

- OBC «lOpaiit» http://www.biblio-online.ru

- OBC «Koncynbrant cryaeHaTay www.studentlibrary.ru

- OBC «3uannym» https://znanium.ru/

2. ba3bl JaHHBIX ¥ TOMCKOBBIE CUCTEMBI

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

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

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

- HayxomeTpuueckas 6a3a qanubix Lens.org https://www.lens.org
Yuebno-memoouueckue mamepuanvt 015 camocmosamenvbHol pabomel 00y4aOWUxcs npu
0CBOCHUU OUCYUNTUHBL/ MO0V ™!

1. Kypc nexuuit no nuctuminsae «Arduino. [IpakTuueckoe mporpaMMupoBaHUe».

* - Bce yueOHO-METOUYECKUEe MaTepHajbl IS CaMOCTOSTENbHOW paboThl 00yJarOINXCs
pa3MeIaTCsa B COOTBETCTBUU C ACHCTBYIOUIMM MOPSAIKOM Ha cTpaHulle auciuurinasl B TYUC!



PASPABOTYUK:

JoueHt xadenpsl
MaTEMAaTHYECKOTO
MO,Z[G.HI/IpOBaHI/IH n
HCKYCCTBEHHOT'O MHTEJICKTA

Bunorpanos Annpeit

Hukomnaesuu

[Honxcnocms, BYIT

PYKOBOJIUTEJIb BYII:

3aBeayromuit kadeapoit
MaTeMaTHIECKOTO
MOJICITUPOBAHHUS
HNCKYCCTBCHHOI'O MHTCJIJICKTA

Toonuce Damunus U.0.

Manbeix Muxaunmn
JAmutpuesnu

Honoscnocmo BYIT

PYKOBOJIMUTEJIb OII BO:

3aBenyrouuii kadeapoit
MaTeMaTHYeCKOT0
MOJICITUPOBAHUS U
MCKYCCTBEHHOT'O MHTEJUICKTA

Iloonuce Damunus U.0.

Maneix Muxann
JAmutpreBuu

[Honxcnocms, BYIT

Toonuce Damunus U.0.
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