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1. OBIIAA UH®OPMAIIUA

Pabouas nmporpamma aucuuruinabl «IIporpaMMupoBaHie MUKPOKOHTPOJUIIEPOB)» COCTaBIICHA
B COOTBETCTBUH C TpeOOBaHUSAMHU (elepalbHOTO TOCYJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAapTa
BBICIIIETO OOpa3oBaHus — OakamaBpuar 1o HampabiieHuo moarotoBku 09.03.03 «IIpukmannas
UHPOPMATHKA», YTBEPXKJICHHOTO NpHKa3oM MuHHcTepcTBa 00pa3oBaHus U Hayku Poccuiickoii
@eneparuu 19.09.2017 Ne922 (¢ m3meHeHusMH U AomnosiHeHusMu ot 26.11.2020, 08.02.2021,
19.07.2022, 27.02.2023), u yueOHoro tuiaHa HampabieHus noarotoBku 09.03.03 «llpukmagnas
uHpopmatuka», npobwib «llpuknagnas uHbopMaTuka B HU(POBOKH 3KOHOMHKE» (Tporpamma
OakanaBpuaTta).

Tpynoemkocts aucumiuinabl: 4 3ET / 144 akagemuyeckux yaca, B TOM yucie: 17 gacoB
KOHTaKTHOM paboThI M 127 4acoB CaMOCTOSITEILHON PabOThI O0yJarOIIHXCS.

PacnpenesieHue 4acoB AUCHUIIMHBI 110 ceMeCTPaM U BUAAM 3aHATHH (110 y4eOHOMY ILIaHY)

Bun yuebnoit KonugectBo yacoB
pabdoThI Bcero o Kypcsl, ceccun
y4aeOHOM 1 xKype 2 Kypc 3 kype 4 xypc 5 Kypc
YUWIRHY | ye | 3y | Jle | Ve | 3u | Jle | Ye | 3m M 3u | Jle | Yc | 3u
T. M. T. T. M. T. T. M. Jler. | et M. T. T. M.

KonTakTHas 17 1 16

pab6oTa (Bcero)

B TOM 4YHcJe:

JICKIIMH 5 1 4

MPaKTUYECKUE 12 12

3aHATUA

KOHTPOJIb

CaMOCTOSTEIBHON

pabotsl (KCP)

CamocrosiTeJbHast 127 127

padota

Bunni

NPOMEKYTOYHOM

arrecranuu (3auer

€ OIIEHKOH)

OBHIASA Yac

Tpy10em- BI: 144 1 143

KOCTh

mucnumma | 324 4

Bl el.:

2. UEJM U 3AJAYU JUCHUILJIUHBI

He.]'lb AUCHMINVIMHBI — HU3YYCHHE MCTOMHOJIOTMH TPOCKTUPOBAHUA IIPOrpaMMHOI0

oOecrieyeHUss  MHUKPOKOHTPOJUJIEPHBIX ~ YCTPOMCTB  pa3HOro  Ha3HAYCHMs, MPHOOpETEHHE
NPaKTUYECKUX HaBBIKOB ITPOrPaMMHPOBAaHUS MUKPOKOHTPOJIJIEPOB cemeiicTBa Arduino.

3agauu IHCHMILUIMHBI:

- U3yUYCHHE anmnapaTHoW IaTGopmMbl MUKPOKOHTPOJUIEPOB cemelicTBa Arduino;

- IpuoOpeTeHre HAaBBIKOB MPOrPaMMHUPOBAHUS MUKPOKOHTPOJUIEPOB Arduino ¢ MOMOIIbIO

COBPEMEHHBIX S3bIKOB IporpammupoBanus (C, C#);



- OCBOCHHE MCTOJ0B oOMeHa JaHHBIMU B MHUKPOKOHTPOJUICPHBIX CHUCTEMAX, pa6OTLI C

U(PPOBBIMHU TaTYNKAMHU PA3HOTO HA3HAUYCHUSI.

3. MECTO JUCHHUIIJIMHBI B YHEBHOM IIJIAHE

VYuebnas gucuuiuinHa  «IIporpamMmmupoBaHue MHKpPOKOHTPOJIIEPOB»  OTHOCUTCS K
mucuuruiiHaM - yact  broka 1. lucuurmumnel  (Mogynu),  GoOpMHpPYEeMOH — yYaCTHHKAMHU
o0pa3oBaTeNbHbIX OTHOIICHUWA. M3ydeHue naHHOW IUCHMIUIMHBI Oa3upyercs Ha MaTepuale,
IIOJ[yYeHHOM B JUCUUIUIMHE «ANroputMusanus | nporpammupoBanue», «lIporpammzo-
anmapatHoe o0OecreyeHue IUPPOBBIX YCTpoicTB», «TexHonorus pa3paboTKu OOBEKTHO-
OpPUEHTUPOBAHHBIX MpuioxkeHu Ha Python», «OCHOBBI HEHPOHHBIX ceTei». 3HAHHS, YMEHUS U
HaBbIKU, MPHOOPETEHHBIE B XOJI€ HM3yUEHUS JAHHOW JMCLUMIUIMHBI, OyIyT BOCTpeOOBAaHBI IPHU

HaIMCaHUM BBITYCKHOW KBaJM(UKAIIMOHHON PaboTHI.

4. IINIAHUPYEMBIE PE3YJIbTATBI OBYYEHUA 110 JUCHUTIJIMHE JIJIA
®OPMHUPOBAHUA KOMIIETEHIIUI OBYUYAIOIIIAXCA

Pe3ynbpTatel ocBoeHUs 00pa3oBaTENbHOW MPOrpaMMbl (KOMIIETEHIIMH OO0YyYarouIuxcs)
YCTAHABIMBAIOTCS B COOTBETCTBUUM C (hefepalbHbIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJApPTOM IO  HANpaBJIEHUIO  TMOATOTOBKM M  MPO(ECCHOHAIBbHBIMU  CTaHAApPTaMH,
COOTBETCTBYIOIIUMH NMPO(HECCHOHAIBHON JAEeSITeIbHOCTH BBIITYCKHUKOB, a TAK)KE€ HA OCHOBE aHAN3a
TpeOoBaHuil paboTomareneil, NpPeabSIBISIEMbIX K BbIIyCKHHKaM. IlmaHupyemble pe3ysiabTaThl
OCBOCHMS JTUCLMIUIMHBI (3HAaHUS, YMEHMs, HaBBIKM) COOTHOCSTCA C YCTAQHOBJICHHBIMH B
0o0pa3oBaTeNbHONW MpOrpaMMe MHAMKATOpPAaMHU JOCTM)KEHUS KOMIETEHIUH, 4To o0ecreyuBaeTr

¢dopmupoBaHne y 0OydarOmMXCsl 3alUITAaHUPOBAHHBIX PE3yJIbTATOB OCBOCHHS 00pa30BaTEIbHOM

POTPaMMBI.
HIudgp n
HA3BANIE Nuaukaropbl Ilianupyemblie pe3yabTaTbl 00y4eHUs
KOMIIeTeHIMH 10 AUCHMIIHHE
KOMIIeTeHIM U
IK-3.1. 3HATE:
OcymecTsisier - OOIIYyI0 apXUTEKTYPY MUKPOKOHTPOJIJIEPOB;
KOANPOBaHHUC Ha THUIIBI U BUJIBI yCTPOUCTB
COBPEMEHHBIX sA3bIKaX MHUKPOKOHTPOJUIEPOB; METOI0JIOTHEO
IIPOrpaMMHpPOBAHNA, B (mpaBuIa, KOMaHABI, CIIOCOOBI) Pa3pabOTKH
IK-3. Cnocoben | TOM HHUCIIC UCIIOIB3YS MIPOTrPaMMHOTO 00eCTIeUeHUs IS MUKPO
pa3pabaTbIBaTh BOSMOKHOCTH KOHTpoJuIepa cemeiicta Arduino .
nH(popManuoHHp! | CHCHHATMSUPOBAHHBIX | Yyerp:
€ CHCTEMBI 1u(pOoBBIX mIaThopm | - POTPaMMHUPOBATH PEKUMBI PAOOTHI
JULsL M'HIMBH Ty aIIbHOM YCTPOWCTB MUKPOKOHTPOJLIEPA;
¥ COBMECTHOH IpOTrpaMMHUPOBATH OOMEH JTaHHBIMU C
paspaboTku MTOMOIIBIO CTaHIAPTHBIX HHTEP(EHCOB;
MH(OPMAIMOHHBIX padoTy ¢ HuppPOBHIMU 1aTUYMKAMU;
CUCTEM Baagern:
- SI3BIKAMH TPOIIETYPHOTO M OOBEKTHO-




OPHUEHTUPOBAHHOI'O IIPOrPaMMUPOBAHUS,
HaBbIKaMU pa3pabO0TKU U OTJIAJAKH POTPaMM;

- METOJaMH IPOrpPaAMMHUPOBAHUS YCTPOUCTB
MHUKPOKOHTpOJUIEpa

IK-3.2. [IpoBoaut
TECTUPOBAHUE
KOMITOHEHTOB
MH(OPMAITMOHHBIX
CUCTEM, B TOM YHCIIe
HCTIOJB3YS
BO3MOKHOCTH
CHeTIHATN3UPOBAHHBIX
nudpoBbIX mIaTGopm

3HaTh:

- OpraHW3aIUIo IPOTPaMM IS
MUKPOKOHTPOJUIEPOB; BO3MOXXHOCTH U
0COOEHHOCTH pabOThl MUKPOKOHTPOJLIIEPOB
cemetictBa Arduino.

YMmeTh:

- BBINIOJHSATH MPOBEPKY U OTIAJKY
MIPOrPaMMHOTO Koja JIJIst
MUKPOKOHTPOJUIEPA; TIPOBEPSITH
KOPPEKTHOCTh pabOThl MUKPOKOHTPOJLIEPA;

Baagern:

- HaBBIKAMU pa3pabOTKH U OTJIAJIKH POTPAMM.




5. CTPYKTYPA U OBBEM JUCHHUIIJINHbI

CemecTtp n3yueHus: 3 Kypc, yCTAHOBOYHAS M JICTHSAS CECCUSA

Buabl yueOHoii padoThI

KonTakTHas padora

CamocrosiTesibHas paboTa

B yacax IIpome:xyTo ®opmu
(B yacax) p y dopma pMup
IHoapa3snxes, Tema 2 £ ¢do A TeKylIero yEeMbIC
MbI
P > = 3 E =2 p aTrecTamus y KOMIIeTe
= e | &3 B OpraHu3auuu KOHTPOJIA
Z =Ex | Q8= . B yacax HIUH
l% EE | = S g | vacax CaMOCTOATEILHON
g7 = padoThI
=
Tema 1. Annaparnas mnardopma N3yuenne [IK-3.1,
Pazngen, | mukpoxontposuiepa Arduino ) ) 8 TEOPETUYECKOT O Bricrynnenun | TIK-3.2
MOAYJIb Marepuala. € C IOKJIaJIOM
[ToaroroBka pedepara
Tema 2. Metogosorust pa3paboTku [K-3.1,
1 2 28
MPOrPaMMHOT0 00eCTIeYeHHS U I1K-3.2
3yuyeHue
Tema 3. OOMeH TaHHBIMU B 1IK-3.1
ema 3. Obmen na 1 4 28 TEOPETUYECKOI'O IIpoBepka TK-3 2’
MHUKPOKOHTPOJIICPHBIX CUCTEMaX -3.
Marepuasia. BBITIOJIHEHUS
Tema 4. Coenunenue ¢ nuppoBHIMU 3aBepiueHue IPAKTHYECKH IIK-3.1,
1 QHAJIOTOBBIMM TaTYUKAMU BEIIOIHEHHS X 3a/aHui T1K-3.2
(u3HYECKUX BETUYUH U IPYTUMH 1 4 28 NPAKTHYECKHX 3a1aHHil
UCTIOJTHUTEIILHBIMH OKOHECYHBIMU
YCTPONCTBAMU
IToaroroBka x
3ader ¢ oneHkoM - - 15 IIPOMEXYTOUYHOMN -
aTTecTaluu
5 12 127 -

Hroro

144




6. COAJEPXAHUE JUCHUIIVINHbI

Tema 1. AnnapatHas niiargpopmMa MUKPOKOHTpoJLIepa Arduino.

MUKpOKOHTPOJUIEP-MUKPOCXEMAa U MHUKPOKOHTpoJuiep-ycTpoicTBo. Knaccudukanus
MHUKPOKOHTpOJIEpOB. OCOOEHHOCTH apXUTEKTYp MHUKPOKOHTposuiepoB. OOmiue cBeleHHs O
MUKPOKOHTpoOJuIepax. Ipo, IKHBI aJpeca U JaHHBIX, TAKTOBBIA I€HEPATOP, MAILIMHHBIA LIUKII.
Apxurektypa naMatu. Buapl 3amoMUHAIONIMX YCTPOMCTB. APXUTEKTypa MHUKPOKOHTPOJIEPOB
cemerictBa Arduino. XapakTepUCTHKH OCHOBHBIX TIpeAcTaBUTeNe cemeiicTBa. [lmater
pacIIMpEeHNs U UX BO3MOXKHOCTH.

Tema 2. MeTonoorust pa3padoTKu NPOrpaMMHOI0 00ecredeHusl.

[TopTsl BBOAA/BBIBOIA JAHHBIX, IM(POBOI M aHATOTOBBINH BBOJI/BBIBOJI, IOTIOJHUTEIHHbIE
¢byuknun  BBoAa/BeiBOAa. llpepwiBanusa. Taiimepsl. Mcnonp3oBaHue HIMPOTHOMMITYJIBLCHOM
Monyisaiuu. PaGora ¢ mamsaThio. OpraHusanus CBS3M C I[E€PCOHAIBHBIM KOMIIBIOTEPOM
(untepdeiic RS-232). Amnanoro-umdpoBoii mnpeodpazoBatenb. Cpena mporpaMMHUpPOBaHUS
Arduino IDE. CrtpykTypa mporpammsbl mjisi MUKpOKOHTposuiepa. OCHOBHBIE (PYHKIUH setup u
loop. CunTakcuc W omepaTopbl. THUIBI MaHHBIX, OMpeneNseMbIX KommuiaaropoMm Arduino.
ITpeoOpa3oBanue Tunos. IIpoBepka paboTOCIIOCOOHOCTH MPOTrPaMMBI, OTIaIKa IPOTPAMMBI.

Tema 3. O0MeH JaHHBIMHM B MUKPOKOHTPOJIJICPHBIX CHCTEMAaX.

Hudpossie Bxoabl/Beixoasl. Opranuzainus oOMeHa TaHHBIMH Yepe3 MapauIeIbHYIO
muHy. CoelMHEHUE ¢ BHEITHUMH YCTPOHCTBAMH depes nocienonarenbHblil nurepdeiic USART.
[TpeobpazoBarenn UART/USB/POL. Cxembl MOAKIIOYEHUS W OCOOCHHOCTH HCIIOJIb30BAHUS.
[TocnenoBarensbHass mmHa [2C. Pacmmpenune mopTtoB BBoja / BbiBoJa. Pexum mnpsmod u
KOCBEHHOM LIWHBI, MOAKII0UEHKE 10 npoTokoiry [2C.

Tema 4. CoeanHeHue ¢ UM(POBBIMM H AHAJIOTOBBIMH JATYUKAMH (PH3HYECKUX
BeJIMYHMH H IPYTUMH HCIIOJHUTEJIbHBIMH OKOHEYHBIMH YCTPOHCTBAMHU.

HudpoBsle naT4vKu TeMIepaTypbl M OCBELICHHOCTH. [IpuHIMIT pabOTHI, BHYTPEHHS
OpraHu3aiysl, CXeMbl MOAKIIOYEHHS, POrpaMMHbBIE IpaiiBepbl. AHAIOrOBbIe AaTYHKH. BeiOop
aHaJIOroBOro mopTta. I'eHeparop omopHOro HampspkeHHs. JlaTuMk ToKa, NaTYMK BIAKHOCTH.
[TpuHun pa®oThl, BHYTPEHHsSI OpraHu3anys, CXeMbl MOJKIIOUYEHUs, IPOrPaMMHbIE JIpaiiBepHI.
Hcnonb3oBaHue KoMmapaTopa M TaiiMepa [uis pabOThl € pPE3UCTUBHBIMH JIaTUUKAMHU.
@OyHKUMOHUpOBaHUE TaiimMepa A. BbIOOp MCTOYHMKA TaKTUPOBAaHUS. YIPABIECHUE PEKUMOM
taiimepa. [IpuHLIMIBI U TUOBl yHpaBieHUE 3JIEKTPOABUTATEISIMH U JPYTMMH OKOHEUHBIMH

YCTPOWCTBaMH, OCHOBBI mocTpoeHus OecmutoTHRIX U [0T cucrem Ha ocHose TTJIMC.

7. CAMOCTOSATEJIBHAS PABOTA OBYYAIOIIIUXCSA
B pamkax ganHOlN y4eOHOM JUCHMIUIMHBI 00YYaOIIUECs BBITOIHSAIOT CAMOCTOSTENbHYIO

BHCAYIUTOPHYIO pa60Ty B BHAC MH3YUYCHHUS TCOPCTUYCCKOIO Marcpualia I10 BCEM TCEMaM,



HaIltMCaHuA pe(bepaTa 10 TCMEC 1, 3aBCPUICHUS BBIITOJIHCHUSA ITPAKTHICCKUX SaﬂaHHﬁ, NOATOTOBKH

K 3a4€THOMY MEPOIIPHUATHIO.

8. OBPA30OBATEJIBHBIE TEXHOJIOT'MA

[Ipn w3ydeHWn MAHHOW IWCIMIUIMHBI HCIOJB3YIOTCS CIEAYIONIe 00pa3oBaTelIbHbIC

TEXHOJIOTHUH:
Buj odpa3oBaresibHOI
Tema 3aHsATHA ®opma npoBeeHNs 3aHATHA

TEXHOJIOTHHU
Tema 1. Annaparnas mardopma Tpaouyuonnas Jlexyus, npakmuueckoe
MUKpOKOHTpoJuiepa Arduino MexXHON02UA 3ansamue

Hnmepaxmuenasn
P Obcyaicoenue peghepamog

MeXHON02Us
Tewma 2. Metopoiorusi pa3paboTku Tpaouyuonnas Jlexyusi, npakxmuyeckoe
MIPOrPaMMHOTr0 0OecTeyeHHst MExXHONI02UsA 3auamue
Tema 3. OOMeH 1aHHBIMH B Tpaouyuonnas Jlexyus, npakmuueckoe
MUKPOKOHTPOJUIEPHBIX CUCTEMAX MExXHONI02UA 3ausmue
Tema 4. Coenunenue ¢ nuppoOBbLIMU
Y aHAJIOTOBBIMU AATYNKAMU

Tpaouyuonnas Jlexyus, npakmuueckoe

(U3HYECKUX BETTMYMH U IPYTUMH

MEXHONO2Us 3anamue
HCIOJHUTEIBHBIMA OKOHEUHBIMU
YCTpOMCTBaMH

9. TEKYIIHUA KOHTPOJIb YCIIEBAEMOCTH U IIPOMEXKYTOYHAS
ATTECTALIMUS ITO JUCHUITJIUHE
9.1. ®opMBbI KOHTPOJISI IO AUCIHUTIINHE

Texymuii kKoHTpob. B mporecce m3ydyeHuss yd4eOHOM TUCHMIUIMHBI OOy4aroIiuecs
BBITTOJHAIOT MPAKTUYCCKUC 3a/laHUs, BBICTYIIAIOT C pe(bepaTOM. PesyanaTm BBIIIOJIHEHHUA BCEX
pa60T ABJIIFOTCA OCHOBAHUEM [JISI BBICTABJIICHHA OLCHOK TCKYIICTO KOHTPOJIA II0 yqe6H0171
TUCHUIUIMHE. BpimonHeHne Bcex paldoT sABIseTCS 00sA3aTeIbHBIM AJI BCEX OOyYaroImuxcs.
OOyuaromyecsi, He BBINOJHHUBIIME B TOJHOM OOBEeME BCe MPaKTHUECKUE 3aJaHus U He
NpeJCTaBUBIINE pedepaT, HEe TOMyCKAIOTCS K clade 3adeTa C OLEHKOW MO JaHHOW y4eOHOM
JOUCLIAIIIIMHE.

I[Ipome:xyTounass arrectaums. /[ KOHTpons ycBoeHHUs OOydYalOIIUMHUCS JaHHON
JUCLUTUIMHBI y4eOHBIM IUTAHOM MPEyCMOTPEH 3a4eT ¢ OLEHKOM, KOTOPBIH MPOBOIUTCS B (hopMme
YCTHOTO OTBE€TAa Ha TeopeTHueckuil Bompoc. OlleHKa NpPaKTHYECKUX YMEHUIl U HaBBIKOB
00y4aromerocs OCyIecTBISETCS MO pe3yJIbTaTaM BBIIOJHEHUS MPAKTUYECKUX 3aaHUH.

9.2. OueHouyHble MaTepUaJbl (OLEHOYHbIE CPEACTBA) /JA TEKYUero KOHTPOJIS
YCIEeBAeMOCTH H IIPOMEKYTOYHOM aTTeCTally 110 M CHMILIMHE

Texkymuii KOHTPOJIb.

IIpuMepHBbIi IepeyeHb BOMPOCOB TeM IS pedepara
1. OcHOBHBIE THIIBI APXUTEKTYP COBPEMEHHBIX MUKPOKOHTPOJLIIEPOB

2. CpeacTBa nporpaMMHPOBAaHUS MUKPOKOHTPOIIJIEPOB



® Ny kLD

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

Oco0eHHOCTH OTIAJIKH MTPOrpaMM JJIsi MUKPOKOHTPOJLIIEPOB

Cuctema xomana MukpokonTpoiuiepa MC6S8HCI11. Kpocc-accembiep u  MOHUTOP
MukpokoHTposuiepa MC68HCI1 1

MpaBUia CHHXPOHU3AIMU OOMEeHa TaHHBIMHU, METO/IbI KOJIMPOBAHUS TIEpeIaBacMbIX JTaHHBIX
TaiimepHbie byHKIII MUKPOKOHTPOJIEPOB, MIpOrpaMMUpPOBaHUE BPEMEHHBIX
MOCJIEA0BATENBHOCTEH, OTPAHUYEHHSI MUKPOKOHTPOJUIEPHOW TEXHUKH

MeToapl M3MeEpeHHsl BPEMEHHBIX HHTEPBAIOB, MOTPEITHOCTH HM3MEPEHHH, MOTPEUTHOCTH
BBIYMCIICHU

Mopynsiuusi, Kak CpeACTBO KOIUPOBaHMSA WHGPOPMALMU; UMITYJIBCHBIE  CHCTEMBI
KOJMPOBAHMSI;, TPeOOpa30BaHNE aHAJOTOBOTO CHTHANIA B MU(PPOBYIO (HopMy: OrpaHUYCHUS U
MOTPEIIHOCTH

ConpsbkeHue anmapaTHbIX W MPOrPaMMHBIX CPEICTB HMH()OPMALMOHHBIX YIPaBISIOMINUX
CUCTEM

IIpomeskyTOoYHasA aTTECTAIUA.

Cnncok BONPOCOB /Jisl MOATOTOBKH K 324€Ty € OIl€eHKOi
MHUKpPOKOHTpPOIUIEpHl — Ha3HaueHHe, OOIas apXUTEKTypa, UCTOPUS Pa3BHUTHUS, OCHOBHBIC
CEpHHU.

AnmnapartHas BeIYUCIHTENbHAS MIaTdopma Arduino.

CpeznctBa nporpaMMUpPOBaHUSI MUKPOKOHTPOJLJIEPOB

AnpecHoe IPOCTPAaHCTBO U OPraHU3aLMs TaMATH MUKPOKOHTPOJIIIEPOB.

Apxurekrtypa L{ITY muxkpokonrposuepos. Peructpsr LIITY.

[{udpoBbie MOPTHI BBOJIA - BBIBO/Ia MUKPOKOHTPOJIEPOB.

TaiiMepsl MUKPOKOHTPOJLIEPOB.

Pexumpl  paboThl TaliMEpPOB MHKPOKOHTPOJUIIEPOB: PEXKHAM MPSMOTO CUETa, PEKUM
HENPEPBHIBHOTO CUeTa.

Pexumbl paboThl TaliMEpOB MHUKPOKOHTPOJUIEPOB: PEKUM PEBEPCHUBHOIO CYETA, PEHKUM
3axBaTa, PEKUM CpPaBHEHUS.

Oynkuuu s3bika Arduino 11t paboTsl ¢ TaMEpOM.

[TocnenoBaTenbHbIi MHTEP(EIC MUKPOKOHTPOIIEPOB.

Pexxum UART nocnenoBarenbHOro HHTEpdEiica.

Pexwum 12C nocnenoBatensHOro nHTEpdeEiica.

Pexxum SPI nmocnenosarensHoro nHTEpdeiica.

Moyib onepaliMOHHOTO YCUIIUTENSE B MUKPOKOHTPOJLIEPAX.

Mo tys1b aHaJIOrOBOr0 KOMIIapaTOPOB MUKPOKOHTPOJLIEPAX.

Monyne ALIIT B MEKpOKOHTpOJIIIEpAX U PEKUMBI €r0 pabOTHI.

Monyns LIAII B MUKPOKOHTpOJUIEPaX.

[TonkmroueHre KHOMOK K JIMHUSAM IOPTOB MUKPOKOHTPOJIIEPA.

ITogxnroyeHue KIaBUaTyp K JIUHUAAM IIOPTOB MUKPOKOHTPOJLIEPA.



21. lMoaknroyenue kHOMOK KO Bxoay ALl mukpokoHTposiepa.

22. llopkntoueHue  Harpy3kd 1O  IOCTOSIHHOMY TOKY K  JIUCKPETHBIM  BBIXOJaM
MHUKPOKOHTpOJIIEpa.

23. llopkinroueHre  Harpy3kKd 10  NEPEMEHHOMY TOKY K  JUCKPETHbIM  BBIXOJaM
MUKPOKOHTPOJUIEPA.

24. TloaxnrouyeHue CBETOANOAHBIX HHIUKATOPOB K MUKPOKOHTPOJLIEPY.

25. lousTe nporpaMMHUpyeMoro Jioruueckoro kourpoiepa. OcuoBublie Tunsi [TJIK.

26. ApxuUTeKTypa IpOrpaMMHUPYEMOro JOrHYECKOT0 KOHTpoJuIepa

10. PECYPCHAS COCTABJIAIOLIASA

Jlia mpoBeneHust 3aHATUHN JICKIIMOHHOTO THIIA IO JAHHOW IJUCLMILIMHE HMCIONb3YHOTCS
ayTUTOPUH C Mera-000pyaoBaHueM (IPOEKTOP, IKPaH, HOYTOYK) U yueOHOH Mebeblo.

Jlig mpoBeneHus 3aHATUM CEMHUHApCKOro THMa (IPAaKTHMUECKHUX 3aHATUH) MO JaHHOU
JUCLIUIIMHE HUCIIOJIb3YIOTCS KOMIIBIOTEPHBIE KIIACChl, OCHAILIEHHbIE KOMIIBIOTEPAMHU C JOCTYIIOM
B MHTEpHET M HEOOXOIUMBIM MPOTPaMMHBIM oOecriedeHueM, yueOHbiii komruiekt ARDUINO
BASIC «3natok».

Jns  camocToATeNbHOM paboThl  OOYYAIOMIMXCSl HUCIONB3YeTCs TOMEIIEHHE  JUIs
CaMOCTOSTENIbHOW paboThl 00ydYaIOMIMXCs, OCHAIIEHHOE KOMIBIOTEpAMH C HEOOXOJUMBIM
IPOrpaMMHBIM 00€CIEYeHUEM M JIOCTynoM B MHTEpHET M 3JIEKTPOHHYI0 HH(OpPMAIMOHHO-
00pa3oBaTeNbHYIO Cpelly By3a.

Jns mpoBeleHHsT KOHTPOJIL CaMOCTOSITENbHOM pPabOThl MO JaHHOM JAWUCIUILTHHE
HCIOJIB3YIOTCS KOMIIBIOTEPHBIE KJIACCHI, OCHAILIEHHBIE KOMIIBIOTEPAMH € J0cTynoM B MHTepHeT
U HEOOXOJUMBIM IPOrpaMMHBIM O0ECIEYEHHEM, a TaKKe JOCTYIOM B D3JIEKTPOHHYIO
MH(POPMALMOHHO-00pa30BaTENIbHYIO Cpelly By3a.

Jlig mpoBeeHUs TEKYLIEr0 KOHTPOJIS YCIEBAEMOCTH U NMPOMEKYTOUHON aTTECTALUU 10
JAHHOW JUCIMIUIMHE HCHOJIb3YIOTCS KOMIBIOTEPHBIE KJIACChl, OCHAIEHHbIE KOMIBIOTEPAMU C

noctynoM B IHTEpHET U HEOOXOAMMBIM MPOTrpaMMHBIM 00€CTIEYEHHUEM.

IlepedyeHb JMIEH3NOHHOTO TPOTPAMMHOI0 O0ecTieYeHus!

HaumenoBanue Tun pecypca

1 Microsoft Windows

CyO6muuen3uonnslii foroBop AO «CodrJlaiin

2 Microsoft Office Tpeitm» Ne /131 ot 10.07.2020. Ilepuon
JEHCTBUS 10TOBOPA U JIULEH3UN OECCPOUHBIA.
3 Microsoft Visual Studio Jlunensnonnoe cornamenne Microsoft - Open
- - - Value Subscription ans pemenuit Education
Visual Studio Enterprise (m“m Solutions NoV&265046
4 y4aImxcs, IpernoaaBareicii u

nabopaTopuid)




Koncynperantllntoc  cpaBouHo-
IIPABOBAasI CUCTEMA OTEYECTBEHHOTO
IIPOM3BOJICTBA

JInnensuonnsiit forosop OO0 «KoHcynbTaHT
[Tmroc TonbsiTT» goroop Ne 251 ot
01.01.2024 (nuuen3us 6eccpovHasi, J0rOBOP
€XXEroIHO MPOJIEBAEMbINA)

AnTuBnpyc Kacniepckoro
OTEUECTBEHHOTO MPOU3BOJICTBA

Cy6nuuen3uonnsiit forosop AO «CodtJlaiin
Tpena» NeTr000947217 ot 04.12.2025

cpok aerictBusa 10.02.2026 - 11.02.2028.

Tun nunensun - nponpuerapHas (17E0-
251210-090335-980-xxxX)

JINI

IlepevyeHb cBOGOIHO PACIIPOCTPAHSIEMOTrO MPOrPAMMHOI0 00ecTieYeHust

Google Chrome - GecruiaTHsIii BeO-Opay3sep;

Foxit Reader — Russian — OecruiaTHOe NpHKIaJHOE MPOrpaMMHOE OobecredueHue JUis

MIPOCMOTpA IEKTPOHHBIX TOKYMEHTOB B cranaapte PDF;

CIIC  Koncynprantllntoc -  crnpaBoYHO-NpaBOBask  CUCTEMA  OTEUYECTBEHHOTO

IMPpOU3BOJICTBA B CBO60,Z[HOM JOCTYIIC B UHTCPHCT.

B cootBercTBuM ¢ Ilonoxenuem o CO3JaHuN CIICHUaJIbHBIX yCHOBI/If/'I JJIs1 UHBAJIMJOB U

¢ OB3 wuHdOpMalMOHHO-TEXHOJOrHYecKass 0aza  00pa3oBaTEILHOTO  Ipolecca

npeaycMarpuBacT HCIIOJIB30BAHUE MATCPHAIIBHO-TEXHUYCCKUX CPCACTB C YUYETOM pPaA3JIMYHBIX

HO30J10THi nHBaIuaoB 1 aurl ¢ OB3.

11. JUTEPATYPA

11.1. OcHoBHas IuTEpaTypa

[URL: https://znanium.ru/catalog/document?1d=476529

KoanuectBo
Ne Tun
bubaunorpaguyeckoe onucanue B
n/n U31aHUS
OnodInoTEKE
Xopes, [1. b.OOBEKTHO-OPHUEHTUPOBAHHOE
MporpaMMupoBaHue ¢ mpumepamu Ha C# : yue6. mocobue /
[1. . Xopes. - Mocksa : Uadpa-M, 2026. - 199 c. - ISBN
1 978-5-16-103810-9 (online). - DBC 3Hanmym. - yueonoe nocodme | IbC
[URL: https://znanium.ru/catalog/document?id=476863
['ypos, B. B. MukporporeccopHblie CUCTEMBI : y4eO.
nocobue / B. B. I'ypos. - Mocksa : Undpa-M, 2026. - 335 c.
2. FISBN 978-5-16-101573-5 (online). - 3bC 3nanuym. - yuebHoe mocobue 3bC



https://znanium.ru/catalog/document?id=476529
https://znanium.ru/catalog/document?id=476863

A i

11.2 lonotHATEIBHAS IUTEPATYPA
Kynbuenko, A. E. Using the Arduino platform in robotic development : y4e6. mocobue / A.
E. Kynpuenko, M. 10. Mensenes ; FOxubiii henepanbHbiil yHUBEpcUTET. - PocToB-Ha-/{oHy ;
Taranpor : Usn-Bo FOxHoro ¢enepansHoro yuusepcurera, 2022. - 133 c. - ISBN 978-5-
9275-4254-3. - OBC 3nanuym. - URL: https://znanium.ru/catalog/document?pid=2039096

WBanos, B. H. IIporpammupoBanue JOrudeckux KOHTPOJUIEpOB : yued. mocobue / B. H.
WBanoB. - Mocksa : COJIOH-IIpecc, 2023. - 355 c. - ISBN 978-5-91359-404-4. - OBC

3nanuym. - URL: https://znanium.ru/catalog/document?pid=2185847

EBnokumos, A. II. IIporpammupoBanue joruueckoro KoHtposuiepa Unitronics V-1040 :
naboparopubrii npaktukym / A. II. EBmokumoB ; Bosrorpaiackwii rocyaapCTBEHHBIH
arpapHelii yHuBepcutTeT. - Bomrorpan : Bomrorpamckmit 'AY, 2021. - 116 c. - 9bC

3nanuym. - URL: https://znanium.ru/catalog/document?pid=1911456

HlamuH, A. A. HWHTepHer Bemied A HauyWHAONMX. Bu3yalnbHOE MpPOrpaMMHpOBaHHE
MHUKPOKOHTpOJIEpoB cemerictBa ESP8266 : yue6. mocobmue / A. A. Illamun. - Mocksa :
WNndpa-Unxenepus, 2023. - 116 c. - ISBN 978-5-9729-1167-7. - ObC 3unanuym. - URL:

https://znanium.ru/catalog/document?id=433154.

Ilepuoauyeckue u3TaHus:
OtxkpsiTeie cuctembl. CYB/] : sxypnan. — VBl UBUC. — URL:
https://eivis.ru/browse/publication/64072

[TporpamMMHBIE IPOIYKTHI M CHCTEMBI: MEXyHApOIHBIH HAyYHO-NPAKTHYECKHHN JKypHAJL.
— ObC 3nanuym. - URL : https://znanium.ru/catalog/magazines/issues?

ref=19bfbd0e-239¢-11e4-99¢7-90b11c31dedc

11.3. CoBpemeHnHblIe npogeccuOHATIBLHBIE 0a3bl JAHHBIX, HTHPOPMAIIMOHHbIE
CIPaBOYHbIE CHCTEMBbI, JJIEKTPOHHbIC OM0JIMOTEYHbIE CHCTEMBbI:

Znanium: 3JIeKTpOHHO-O0uOmoTeynas cucrema. — URL: http://znanium.ru.

eLIBRARY.RU: nayunas snextponHnas oudnuoreka. — URL: https://elibrary.ru/.

Hudposas oubnmoreka IPRsmart. — URL: https://www.iprbookshop.ru/.

KoncynbranT mioc: cnpaBouHo-mpaBoBas cucrema. — URL: T:\consultantplus\cons.exe.
YBJI UBUC. — URL : https://eivis.ru/basic/details.
OnextponHas oubnuorexka TAY. — URL: http://83.234.207.58/MarcWeb2/Default.asp.

12. METOAUYECKHUE YKA3AHUA JJI1 OBYYAIOIIUXCA 110 OCBOEHUIO

JUCHUTILINHBI
TeOpeTquCKaH MMOAr0OTOBKA II0 AUCHUINUIMHC IIPCAIOJarac€t HE TOJIbKO ITOCCIICHUC

JICKIIMOHHBIX 3aH5[TPII>i, HO W CaMOCTOATCIIbBHYIO pa60Ty 06yanOIJ_ICF 0oCsd C TCOPCTHYCCKUM


http://83.234.207.58/MarcWeb2/Default.asp
https://eivis.ru/basic/details
https://www.iprbookshop.ru/
https://elibrary.ru/
http://znanium.ru/
https://znanium.com/catalog/magazines/issues?ref=f9bfbd0e-239e-11e4-99c7-90b11c31de4c
https://znanium.com/catalog/magazines/issues?ref=f9bfbd0e-239e-11e4-99c7-90b11c31de4c
https://eivis.ru/browse/publication/64072
https://znanium.ru/catalog/document?id=433154
https://znanium.ru/catalog/document?pid=1911456
https://znanium.ru/catalog/document?pid=2185847
https://znanium.ru/catalog/document?pid=2039096

MaTEpUajIoM 10 KaXKJI0i TeMe. PexomeHayeTcs nepes KakIpIM 3aHITHEM MOBTOPATh MaTepuall
IpeabIayIield JEeKIUM, HW3ydaTb HMCTOUYHUKM OCHOBHOM M JIOMOJIHUTEIBHOM JIMTEpaTyphl IO
NPONJEHHON TeMe, CTPYKTYpHUpOBaTh W3Y4YEHHBIH MaTepual B BHJE KpaTKUX IUIAHOB,
MEHTaJbHBIX KapT, Tabaul U T.I. Takas pabora ¢ y4eOHBIM MaTEpHAIOM IMO3BOJUT 3aKPENUTh
3HaHUs, 6ojee 3(P(PEeKTUBHO MOATOTOBUTHCS K YCTHBIM OIPOCAM U cllaye 3a4yeTa Mo JUCLUIUINHE,
a TaKXKe BBIIBUTH «IPOOJIEMHBIC» MECTa B 3HAHUSIX U MOATOTOBUTH BOMPOCHI K ITPETIOIaBATEIIO.

OcBoeHME TUCUUIUIMHBI [TPEAINOoJIaraeT BhIMOIHEHUE MPAKTUYECKUX 3aJaHuM (IPaKTHUKH)
BO BpeMsl KOHTAKTHOW palOoThl C MpernojaBaTesieM M B 4achl caMOCTOSTENbHOH paboTsl. Bce
3aJlaHMs Pa3MEINAlOTCs B JIOKAJIBHOW CETH M AJEKTPOHHOU MH(OPMAIMOHHO-00pa3oBaTeIbHOM
cpene AkaneMun. BrIoTHEHHBIE TPaKTHYECKUE paOOTHl CAAIOTCS HA MPOBEPKY MPEINoIaBaTesio
OIHUM U3 CJIEAYIOUMX CIOCOOOB: COXpaHEHHWE B  JJIEKTPOHHOW HH(OPMALMOHHO-
o0Opa3oBaTeNbHONW Cpefie, OTIpaBKa IIpernojaBaTeNllo Ha MouToBbld sAummk. I[lpu oTnpaBke
IPEMNo/IaBaTeNIO BHIMOIHEHHON padoThl MO MouTe 00yvaromeMycs ciaeayeT 00eceuuTb JINYHYI0
uaeatudukammro. Kak mpaBwio, B TeMe WM TEKCTe MHUChMa yKasbiBaeTcs kypce, DOUO
oOydaromierocs, JTUCIUIUIMHA, TeMa, IO KOTOpPOM BbINOJHEHa palboThl. OTAeNnbHBIE
IpakTU4eckue paboThl MOTyT OBITh NPOBEPEHBI IMPENojaBaTeleM HENOCPEICTBEHHO B
ayauropuu. HekoTopele mpakTHUecKue 3aJaHHs HE MOTYT OBITh CIeNaHbl TOJBKO B paMKax
BBIJICJICHHOTO 00BbeMa KOHTAaKTHOH paboOThl (B ayJUTOPUH) M «IOAEIBIBAIOTCS» B Yachl
caMocCTOsTeNIbHOM paboThl. Crada Takux pabOT Ha MPOBEPKY OCYIIECTBIISIETCS TEMHU K€ CaMbIMU
croco0amHu, YTO ¥ 10 OKOHYAHUU MPAKTUUECKUX 3aHATUH. Pe3yabTaThl IPOBEPKH BBIIOIHEHHBIX
palboT IOBOAATCA 0 CBEeIEHUS 00ydyaroIIerocs BO BpeMs ayAMTOPHBIX 3aHSATHH W/MIM B 4achl
KCP, a Takke pa3meInarTcs B JIEKTPOHHONH HHPOPMAITMOHHO-00pa30BaTeIbHON Cpe/Ie.

Jlnst BBIMOJHEHMSI CaMOCTOSITENIbHOM paboThl MO JAHHON JTUCHUIUIMHE B JOMAIIHUX
yCIoBMSX (3a mpenenamu AkageMuu) oOydaromemycs HeoOXOAUM MEePCOHAIBHBIA KOMIBIOTED
(mnmaHmrer) u nmporpaMMHublie naketsl: Visual Studio (we Huxe 15 Bepcun), Microsoft Office (He
Hwke 10 Bepcun). KoHcynbranuu npenojgaBaTesis MO BBITOJHEHUIO CAMOCTOATEIbHONW padOThI
MOTYT OCYILIECTBIISTHCS MOCPEACTBOM acuHXpoHHOro (moura, SMOC) u cuHXpoHHOrO (Zoom,
CeTH) KOMMYHHUKAIIMOHHOIO B3aWMOJEHCTBHUA 10 MPEABAPUTEIBHON JOTOBOPEHHOCTH C
IIpenoaaBaTeeM.

@®opMOi MPOMEKYTOYHOIO KOHTPOJS IO AMCLUUIIMHE BBICTyHAeT 3a4€T C OLEHKOM,
KOTOPBIA MPOBOJIUTCS B (OpME YCTHOT'O OTBETA HA TEOPETUUECKHI BOMpocC. Y CIOBUS JIOMyCKa K

3a4UCTy U €TI0 CAa4YM O3BYUMBACTCA IIPEIIOAABATCIICEM Ha IMCPBLIX 3aHATUAX 110 JUCHUILIIUHE.



13. IMCT COI'JTACOBAHUA

CocraBui: ~
H.b. Crpexanosa, J1.11.H., TOUEHT
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