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1. OBIIAA HH®OPMALIUA

Pabouas mporpamMmma quctumiinHel «[IporpaMMupoBanie MEKPOKOHTPOJIIEPOBY» COCTaBICHA
B COOTBETCTBUU C TpeOOBaHUSAMHU (hefepaTIbHOr0 TOCyAapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIAPTa
BBICIIETO OOpa3zoBaHusi — OakanaBpuar mo HampasiaeHuto noarotoBku 09.03.03 «lIpuxnagnas
nH(pOpMaTHKa», YTBEPKICHHOTO NpHUKazoM MuHHCTepcTBa 00pa3oBaHus U Hayku Poccuiickoii
Oepepaunn 19.09.2017 Ne922 (¢ uzMeHeHuUssMH M AomnoiaHeHusiMu oT 26.11.2020, 08.02.2021,
19.07.2022, 27.02.2023), u yuebHoro miaHa HampasieHuss noarotoBku 09.03.03 «IIpuxnagnas
uHpopmaruka», npodpuns «llpuxknagnas uHdopmaruka B HUPPOBOM AKOHOMHKE» (IIporpaMma
OakanaBpuarta).

Tpynoemkocts auctumiunbl: 4 3ET / 144 akajmemuyeckux 4daca, B TOM umcie: 32 yaca
KOHTaKTHOU paboThl 1 112 4yacoB caMOCTOSATENBHON pabOTHl 00YUYAIOIITIXCS.

PacnpenesieHue 4acoB JUCHUILIMHBI 110 CEMECTPaM U BUIaM 3aHATHI (110 y4eOHOMY IVIaHY)

KosmuecTBO yacos
Buj yuedHoi padorsl Bcero no Cemectpbl
yueOHOMY
WIAHY 1 2 3 4 5 6 7 8 9

KonrakTHasi padora (Bcero): 32 32
B TOM YHCJIIE:
Jlexuuu 8 8
[IpakTuueckue 3aHATUS 20 20
KonTposib camocToaTenbHON 4 4
pabotsl (KCP)
CamocrosiTesibHas padora 112 112
(Bcero):
Buasl npomMesKyTo4HOM 3ad.
aTTecTaluM (3auem ¢ OYeHKOlL) C oIl
OBLIASA Yacer: 144 144
TPYA0EMKOCTh ]
OTUCHMIJIHUHDBI: 3au. en.: 4 4

2. HOEJIA U 3AJAYU JUCIHHUTIJINHBI

Hegr IUCHMIVIMHBI — M3Y4YeHHE METOJOJOTMM MPOEKTHPOBAHUS IMPOrPAMMHOIO
oOecrieyeHuss  MHUKPOKOHTPOJJIEPHBIX ~ YCTPOMCTB  pa3HOTO  Ha3HAueHHs, MpPUOOpETeHHE
MPAKTUYECKUX HABBIKOB MPOTPaMMHUPOBAHUS MUKPOKOHTPOIIEPOB ceMeicTBa Arduino.

3agauM JUCHMILIMHBI:

- U3y4€HUE annapaTHou miaThopMbl MUKPOKOHTPOJLIEpOB cemeiicTBa Arduino;

- IpuoOpeTeHre HaBBIKOB MPOrPaMMHMPOBAHUS MUKPOKOHTPOJUIEpOB Arduino ¢ MOMOIIbIO
COBpPEMEHHBIX S3bIKOB NporpammupoBanus (C, C#);

- OCBOCHHE METOJIOB OOMEHa JaHHBIMH B MHKPOKOHTPOJUICPHBIX CHCTEMaX, paboThI ¢

L[I/I(i)pOBBIMI/I JaTYMKaMU pa3sHOI'O Ha3HAYCHMA.



3. MECTO JUCHUIIJIMHBI B YHEBHOM IIJIAHE

VYuyeOnass gucnuminHa «lIporpamMmmupoBaHue MHUKPOKOHTPOJUIEPOB»  OTHOCHUTCS K

quciuIIMHaM  vactu  broka 1. Jlucnummuaer  (Moxynu),  dGopMupyeMol — ydacTHUKaMH

O6pa3OBaTeHBHHX OTHOIIICHU. HSy‘-ICHI/Ie JaHHOM HOUCIIUTLINHBI 6a3preTc;{ Ha Marepuale,
MOJIYUYCHHOM B JUCHUIIJIMHE

«AnroputMH3anMs U nporpammupoBaHue», «IIporpamMmHo-

ammapatHoe oOecriedeHne IUPPOBBIX YCTPOHCTB», «TexHomorust pa3pabOTKH OOBEKTHO-
OPUEHTUPOBAHHBIX MpuiiokeHH Ha Python», «OCHOBBI HEHMPOHHBIX ceTei». 3HAHUS, YMEHUS H
HAaBbIKH, MPUOOPETEHHBIE B XOAE HW3YYECHHUS MAHHOW IUCHUIUIMHBI, OyIyT BOCTpeOOBaHBI MpH

HaIMCaHUM BBITYCKHOM KBaTU(PHUKAIIMOHHON paboTHI.

4. IINTAHUPYEMBIE PE3YJIbTATbBI OBYUEHUA 11O AUCHUIIJIMHE JOJIsA
®OPMHWPOBAHUS KOMIETEHIU OBYYAIOINXCS

PesynbTarel ocBoeHUs 00pa3oBaTeNbHOM MporpamMmbl (KOMMIETEHLUHUH OOyYaroIInuxcs)
YCTaHABIMBAIOTCA B COOTBETCTBUU C (eAepalbHbIM TOCYIJapCTBEHHBIM 00pa30BaTEeIbHBIM
CTaHIAPTOM [0  HAMNpaBICHUIO MOJATOTOBKA ©  NPO(PECCHOHAIBHBIMU  CTaHIAPTAMH,
COOTBETCTBYIOIIMMU MTPO(PECCHOHATIEHON JeATEILHOCTH BBIITYCKHUKOB, 8 TAK)KE HA OCHOBE aHAIN3a
TpeOoBaHuil paboTomareneii, NPeabABISIEMbIX K BbITyCKHUKaM. [lmaHupyemble pe3ynbTaThl
OCBOGHHUSI TUCIUIUIMHBI (3HAHWS, YMEHHUS, HaBBIKH) COOTHOCSTCS C YCTAaHOBJICHHBIMH B
o0pa3oBaTeNbHON MPOrpaMMe WHIUKATOPAMHU JIOCTHIKCHUS KOMIIETCHIIMH, 9TO OOecrednBaeT

¢opMupoBaHue y oOOydaroIUXCs 3alUIAaHMPOBAHHBIX PE3YyJIbTATOB OCBOECHMS O0pa30BaTEIbHON

MPOTPaMMBI.
Ingpp n
Ha3BaHHe HuaukaTopsbr IInanupyeMble pe3yJbTaThl 00yUeHHUS
KOMIETCHIINHN 0 JUCHMILINHE
KOMIICTCHIITUU
3HaTh:

MK-3.1. - o0myro apXUTEKTYPY MHKPOKOHTPOILICPOB;
OcymiecTBusieT THIIBI U BUJBI YCTPOUCTB

KOJUPOBAHUC HA

MHKPOKOHTPOJUIEPOB; METOAOJIOTUIO

(mpaBuIa, KOMaH/Ibl, CHOCOOBI) pa3paboTKH
IPOTPAMMHOTO 00eCTIeUeHHsI TSI MUKPO
KOHTpoJuiepa cemeiicta Arduino .

Ymern:

COBPEMEHHBIX S3BIKAX
pOrpaMMHUPOBaHUS, B

MK-3. CiocoGen | TOM YHCIIE UCHOIb3YSI

pa3zpabaThiBaTh BO3MOXHOCTH ;
HHbOpManHoHHble | CTICIHMATM3UPOBAHHBIX | MPOrpaMMHPOBATH PEKUMBI PAOOTHI
CHCTEMBI 1 POBBIX MIaATHOPM YCTPOMCTB MUKPOKOHTPOJLIEPA;

nporpaMmMupoOBaThb oOMeH JaHHBIMU C

JUISl UHAWBUAYJIBHON U .
MOMOIUIbIO CTAaHJIAPTHBIX UHTEP(PEICOB;

COBMECTHOM

paspaboTKH paboTy ¢ MU(PPOBBIMU TaTUNKAMH;
UH(POPMAIIHOHHBIX Baaners:

CHCTEM - SI3BIKAMH TPOIETYPHOTO U 0OBEKTHO-

OPHUEHTHPOBAHHOI'O TPOTPAMMHUPOBAHUS,
HaBBIKAMU Pa3pabOTKH U OTIAJKU IPOTPAMM;
- METOJAMH NPOrpPaMMHUPOBAHUSI YCTPOUCTB




MHKPOKOHTPOJUICpA

NK-3.2. [IpoBoaut
TECTUPOBAHUE
KOMIIOHEHTOB
UH(POPMAITMOHHBIX
CUCTEM, B TOM YHCIIE
UCTIONB3YS
BO3MOKHOCTH
CTICTIHATM3UPOBAHHBIX
U (POBBIX MIaTHOPM

3HaTh:

- OpraHu3alyio Iporpamm s
MUKPOKOHTPOJUIEPOB; BO3MOKHOCTH U
0COOEHHOCTH PabOThI MUKPOKOHTPOJIJIEPOB
ceMmetictBa Arduino.

YMmernb:

- BBINIOJHSATH MPOBEPKY U OTIAAKY
MIPOrPaMMHOTO KOJIa JJIT MUKPOKOHTPOJLIEPa;
MIPOBEPSATH KOPPEKTHOCTH PabOTHI
MUKPOKOHTPOJLIEPA;

Baaners:

- HaBBIKAMH pa3pabOTKH U OTIAJKH MPOTPAMM.




5. CTPYKTYPA U OBBEM JUCHUIIJIMHBI

CemecTtp nzyuenus: 6

Buabl yueoHoii padoThl

KonTakTHas padora
CamocrosiTesibHas paboTa
(B yacax) IIpome:xyTo ®opmup
) ®opma
IHoapasnein, Tema Z £ (hopMbI A TeKyILIero yeMbIC
’ = g g =273 p aTrecTanus y KOMIIeTe
= e BEZE B OpraHu3anuu KOHTPOJISI
Z == QW8 == . B yacax HIMH
é g = ~ 3 cé o yacax CaMOCTOSITEJIbHON
[="
g° E padoThI
=
Tema 1. Annaparnas mnatdopma N3yuenne [IK-3.1,
Paznen, | mukpokonTposiepa Arduino ) 4 1 20 TEOPETUYECKOTO Bricrynnenue | I1K-3.2
MOaYJ1b MaTtepuana. C JIOKJIaZIOM
[ToarotoBka pedepara
Tewma 2. Metopnonorus pa3paboTku [IK-3.1,
2 6 1 24
MPOrPaMMHOT0 0OeCTIeYeHHsI I1K-3.2
- 306 N3yuenue [IK-3 1
°Ma 5. LOMCH JaHHBIMH B 2 4 1 24 TEOPETHYECKOTO ITpoBepka K 3' 2’
MHUKPOKOHTPOJUIEPHBIX CUCTEMAX -3.
MaTtepuana. BBITIOJTHEHHS
Tema 4. Coenunenue ¢ IuppPOBHIMU 3aBepricHHe npakrtuueckn | HK-3.1,
Y aHAJIOTOBBIMHU JaTYUKAMHU BBIIOIHEHS X 3a/1aHuUi [1K-3.2
(pU3HYECKUX BEITUYHH U IPYTUMH 2 6 1 24 NPAKTHYECKHX 3a1aHHuil
UCTIOJTHUTEIbHBIMH OKOHEYHBIMU
YCTPOMCTBAMU
[ToaroroBka k
3auer ¢ oueHKOM - - - 20 MIPOMEKYTOUHOMN -
aTTecTaluu
8 20 4 112 -

Hrtoro

144




6. COAEPKAHME JUCHUIIJINHBI

Tema 1. AnnapatHas niiargpopmMa MUKPOKOHTpoJuIepa Arduino.

MUuKpOKOHTPOJUIEP-MUKPOCXEMA U MHUKPOKOHTpoJuiep-ycTpoicTBo. Kiaccudukanus
MHUKPOKOHTPOJIIEPOB. OCOOEHHOCTH apXUTEKTYp MHKPOKOHTposuiepoB. OOmue cBeneHus o
MUKpPOKOHTpOJuIepax. fIpo, IMKHbI afpeca U JaHHBIX, TAKTOBBIM I€HEPATOp, MAIIMHHBIN LIUKIL.
ApxurekTtypa naMatu. Buapl 3amoMuHAIONMX YCTPOMCTB. APXUTEKTypa MHKPOKOHTPOJIEPOB
cemerictBa Arduino. XapakTepUCTHKH OCHOBHBIX TMIpEACTaBUTENEH cemelcTBa. Ilmatel
pacIIMpeHNs U UX BO3MOKHOCTH.

Tema 2. MeTogonorust pa3padoTKu NPOrpaMMHOI0 00ecredeHusl.

[TopTsl BBOA/BBIBOJA JAHHBIX, IM(POBOIT M aHATIOTOBBIM BBOJI/BBIBOJ, TOTIOJIHUTEILHBIC
¢ynkuuu  BBOja/BeiBoja. IlpepeiBanus. Taiimepsl. Mcnosnb3oBaHMe MIMPOTHOMMITYJIHCHOM
monynsaiuu. PaGora ¢ mamsaTero. OpraHuzainust CBA3M C IEPCOHAIBHBIM KOMIIBIOTEPOM
(unrepdeiic RS-232). Amnanoro-uu¢poBoil npeodpazoBatens. Cpena NporpaMMHpPOBAHUS
Arduino IDE. CrpykTypa mporpaMmsl Jii MUKpPOKOHTposuiepa. OCHOBHBIE (YHKLIHHU setup H
loop. CunTakcuc u omeparopbl. THUMBI JaHHBIX, OMNpEACNIeMBbIX KoMmMmuwiIsiTopoM Arduino.
[IpeoOpazoBanue Tumos. [IpoBepka paboTOCTIOCOOHOCTH MPOTPAMMBI, OTIIAKa TPOTPaAMMBI.

Tema 3. O0MeH JaHHBIMHM B MUKPOKOHTPOJIJICPHBIX CHCTEMAX.

[Mudpossie Bxoabl/BeIxoAbl. Opranuzanus oOMeHa ITaHHBIMHU Yepe3 MapauIeibHYIO
mmHy. CoelMHEHNE ¢ BHEIIHUMH YCTpOiicTBaMu uepe3 nocienoparenbhblii naTepgeiic USART.
[IpeobpazoBarenu UART/USB/POL. Cxembl MOAKIIOYEHUST U OCOOEHHOCTH HCIOJIb30BAHUS.
[TocnenoBarenbhas mwmHa [2C. Pacmmpenue mopToB BBOJA / BbIBOAA. Pexkum mpsMor wu
KOCBEHHOM LIMHBI, MOJKIIOUYeHHE 110 poTokory [12C.

Tema 4. CoennHeHue ¢ HM(POBBIMM M AHAJOTOBBIMH JaTYUKaAMU (HU3HMYECKHX
BEJIMYHUH M IPYTHMHU HCIOJIHUTEIbHBIMH OKOHEYHBbIMH YCTPOMCTBAMH.

[MudpoBsle naTUMKU TemIepaTtypbl W ocBelleHHOCTH. IlpuHiun paGoThl, BHYTpEHHsSA
OpraHu3aiysi, CXeMbl MOAKIIOYEHHS, IPOrpaMMHbIE IpaiBepbl. AHAIOroBble AaTYMKH. BeiOop
aHAJIOrOBOro mnopra. l'eHeparop omopHoro HampspkeHus. JlaTuuk TOKa, JaTYMK BIIAYKHOCTH.
[Tpunuun paboThl, BHYTPEHHS OpraHU3alus, CXeMbl MOJIKIIOUYEHHs, POrpaMMHbIE ApaiBephl.
Hcnonb3oBaHue KoMmapatopa M TaiimMepa Juisi paOOThl € pPE3UCTUBHBIMU JATYMKAMH.
OyHKIMOHUpPOBaHUE Taiimepa A. BbIOOp HMCTOYHHMKA TAaKTHPOBAaHUs. YIPaBICHHE PEKUMOM
taiimepa. [IpUHIMIBI W TUIBI yOpaBJIEHUWE 3JIEKTPOJBUTATENIMU W JAPYTUMU OKOHEUHBIMU

yCTpoiicTBaMH, OCHOBBI mocTpoeHus 6ecnuinoTHbIX U 10T cucrem Ha ocHose [TJIMC.

7. CAMOCTOATEJIBHAS PABOTA OBYYAIOIIINUXCSA
B pamkax naHHOW yuyeOHOW AMCIUIUIMHBI 00YYaIOIIHECs BBIMOIHSIIOT CAMOCTOSTEIbHYIO

BHEAY/IUTOPHYIO paboOTy B BHJE HU3YYEHHS TEOPETHUECKOro MaTepuana IO BCEM TeMaw,



HaIlTMCaHuA pe(bepaTa 1O TEMC 1, 3aBCPUICHUS BBIITOJIHCHHUA IMPAKTUYCCKUX 33)18.HHI>1, OATOTOBKH

K 3a4ETHOMY MEPOIIPHUATHIO.

8. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

[Ipy w3ydeHWW MAHHOW IWCIMIUIMHBI HCIOJB3YIOTCS CIEAYIONINEe 00pa3oBaTeIbHBIC

TEXHOJIOTHUH:
Buj odpa3oBaresibHOI
Tema 3ansaTHust dopma npoBeieHUs 3aHATHS

TEXHOJIOTHHI
Tema 1. AnmapaTHas atpopma Tpaouyuonnas Jlexyus, npakmuueckoe
MUKpPOKOHTpoJsuiepa Arduino MEXHON02USA 3auamue

HUnmepaxmuenasn
P Obcyacoenue pegpepamos

MEXHON02US
Tema 2. MeToaomorust pa3paboTKu Tpaouyuonnasn Jlexyus, npaxmuyeckoe
IPOrPaMMHOTO 00ECIICUCHHS MeXHON02UsA 3ausmue
Tema 3. OOMeH naHHBIMU B Tpaouyuonnas Jexyus, npaxmuueckoe
MHUKPOKOHTPOJUIEPHBIX CHCTEMAxX MEexXHONI02Us 3aHsmue
Tema 4. CoenuHenue ¢ UHPOBHIMU
Y aHAJIOTOBBIMH JIATYUKAMH

Tpaouyuonnas Jlexyus, npakxmuyeckoe

(U3MYECKUX BEIMYMH U IPYTUMH

MEeXHON02Us! 3ansamue
HCIIOJHUTENbHBIMA OKOHEYHBIMU
YCTPOHUCTBAMU

9. TEKYIIHUA KOHTPOJIb YCIIEBAEMOCTH U IIPOMEXKYTOYHAS
ATTECTALNMUA ITO AUCIUAITJIMHE
9.1. ®opMbI KOHTPOJISI 110 AUCHHILIMHE

Texkymuii KOHTpoJb. B mporecce u3ydeHus y4eOHOW AUCHUILIUHBI OOYYaroIIUecs
BBITMOJIHSIOT MPAKTUYECKHUE 3a/1aHUS, BBICTYINAOT ¢ pedeparoM. Pe3ynbTarhl BBINOIHEHUS BCEX
paboT SABIAIOTCS OCHOBAHUEM JJIsl BBICTABJICHUS OLICHOK TEKYILEro KOHTPOJs IO y4yeOHOM
JUcuUIUIMHE. BpimonHeHune Bcex paloT sBiseTCs 00s3aTeNbHBIM JUIsI BCEX OOYYaIOIIMXCS.
OOyuatomiyecs, He BBINOJHUBIINE B IOJHOM OOBEME BCE MPAKTUYECKHE 3aJaHus M He
IpeJcTaBUBIINE pedepaT, HE JOMYCKAIOTCA K CAaue 3adera ¢ OLEHKOM MO JaHHON yuyeOHOM
JUCLIUILINHE.

IIpomexkyTounasi arrectanmusi. {7 KOHTpOJis YCBOGHMsS OOYyYalONIMMHUCS JaHHOU
JTMCLUUIUIMHBI y4€OHBIM IJIAHOM TIPEyCMOTPEH 3aueT C OLIEHKOM, KOTOPBIi MPOBOAUTCS B popMe
YCTHOTO OTBETa Ha TeopeTudeckuil Bompoc. OlleHKa MNPaKTUYECKUX YMEHUH U HaBBIKOB
00yyaroIerocs: OCyLECTBISAETCA MO Pe3ybTaTaM BBIIIOJIHEHUS PAKTUUECKUX 33 JaHUMH.

9.2. OuneHo4Hble MaTepUaJbl (OLEHOYHbIE CPEACTBA) AJAS TEKYyHIero KOHTPOJIsA
yCIIeBAEMOCTH H NIPOMEKYTOYHOM aTTeCTally 110 AMCHMIIIMHE

Tekyumuii KOHTPOJIb.

IIpumepHBbIii IEpeYeHb BONPOCOB TeM Jisl pedpeparta
1. OcHOBHBIE TUIBI APXUTEKTYP COBPEMEHHBIX MUKPOKOHTPOJLIEPOB

2. CpexncrBa NporpaMMHPOBAHNS MUKPOKOHTPOJIIEPOB



AT o

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

Oco0eHHOCTH OTIIAJIKU IPOrpaMM JJIsi MUKPOKOHTPOJLIIEPOB

Cuctema xomann wMukpokontpoiuiepa MC68HCI11. Kpocc-accembiep u  MOHUTOP
mukpokonTposuiepa MC68HC11

MpaBUJia CAHXPOHU3ALUU OOMEHa TaHHBIMHU, METO/Ibl KOJIMPOBAHUS NIEPEIaBAEMbIX TAHHBIX
TaiimepHbIe byHKINN MUKPOKOHTPOJIIEPOB, IIPOrpaMMUpPOBAaHUE BPEMEHHBIX
MOCJIeI0OBATENbHOCTEN, OrPAHUUYCHUS] MUKPOKOHTPOJUIEPHON TEXHUKU

MeToapl M3MEpEeHUs] BPEMEHHBIX HHTEPBAJOB, MOTPEIIHOCTH H3MEPEHHH, MOTpelHOCTU
BBIUHCIICHUI

Monynauus, Kak CpeICcTBO  KOAMPOBAHWS  MHQPOpPMAIMHM;, UMIYJIbCHBIE  CHUCTEMBI
KOJMPOBaHMS; IPeoOpa30BaHUE aHAJIOIOBOIO CUTHaJIa B LIM(PPOBYIO (popMy: OrpaHUYEHUS U
MOTPEITHOCTH

ConpspkeHue anmapaTHBIX W MPOTPAMMHBIX CPEACTB HH(YOPMAILMOHHBIX YIPABISIOMIMX
CUCTEM

IIpomeskyTOUHAS aTTeCTALMS.

Cnucoxk BONPOCOB sl MOATOTOBKHU K 3a4€eTy ¢ OLIEeHKOM
MUKpOKOHTpOJIIEpHl — Ha3HAueHWe, OoO0Ias apXUTEKTypa, MCTOpUs pa3BUTHUS, OCHOBHbBIE
Cepun.

AnmapatHasi BRIYUCIUTEIbHAs aTdopma Arduino.

CpenctBa nporpaMMUpPOBaHUSI MUKPOKOHTPOJIJIEPOB

AJpecHoe MPOCTPAHCTBO U OpraHU3alysl MaMATH MUKPOKOHTPOJUIEPOB.

Apxurektypa HITY mukpokontposiepos. Peructpsr LIITY.

Hudpossie MOpTHI BBOJA - BEIBOAA MUKPOKOHTPOJIJIEPOB.

TaniMepsl MEKPOKOHTPOJUIEPOB.

Pexxumbl  paboThl TaliMEPOB MHKPOKOHTPOJJIEPOB: PEXKHUM MPSMOT0 CUETa, PEKUM
HENPEPBIBHOTO CYeTa.

Pexumpl paboThl TalitMEpPOB MHUKPOKOHTPOJUIEPOB: PEKHUM PEBEPCHUBHOTO CYETA, PEKUM
3axBaTa, peKUM CPaBHEHUS.

Oynkimn s3b1ka Arduino uis paboTsI ¢ TaiiMepoM.

[TocnenoBarenbHbIN HHTEPEIC MUKPOKOHTPOIIEPOB.

Pexxum UART mnocnenoBaTenbHOr0 nHTEpdeiica.

Pexxum 12C nmocnenoBaTeibHOTO HHTEpdEiica.

Pexxum SPI nmocnenoBarensHOrO nHTEphErica.

Monyb onepalMOHHOTO YCHIIUTENS B MUKPOKOHTPOJUIEpaXx.

Monyiib aHaJIOrOBOr0 KOMIIApaTOPOB MUKPOKOHTPOJIEPAX.

Monyns ALIT B MUKPOKOHTpOJIIIEpAX U PEXKUMBI €10 paboThI.

Monynb LIAIT B MUKPOKOHTpOJLIEpaX.

[ToaxiroueHne KHOMOK K JIMHUSAM [TOPTOB MUKPOKOHTPOJLIEpA.

[MoaxnroueHue knaBUaTyp K JIMHUAM MOPTOB MUKPOKOHTPOJLIEPA.



21. Tlonkmrouenue kHOMOK Ko Bxoay ALIIT mukpokoHTposiepa.

22. llopkniodyeHne  Harpy3kd IO  TOCTOSHHOMY  TOKY K JIMCKPETHBIM  BBIXOJaMm
MUKPOKOHTpOJLIEpA.

23. [loaknroyeHre  HAarpy3kd TI0  TMEPEMEHHOMY TOKY K  JIMCKPETHBIM  BBIXOJaMm
MHKPOKOHTPOJIIEPA.

24. TloakntoyeHre CBETOAMOAHBIX HHAUKATOPOB K MUKPOKOHTPOJLIEPY .

25. TonsiTHE IPOrpaMMHUPYEMOTO JIorHdeckoro koHTposuiepa. OcrHoBHbie TUIIBI [TJIK.

26. ApxuTeKkTypa NporpaMMHUPyEMOT0 JIOTHYECKOT0 KOHTPOJIIEpa

10. PECYPCHAS COCTABJISAIOLIASA

JUid mpoBeleHusl 3aHATUN JIEKIUOHHOTO THIIA 10 JAHHOM IHCLUIUIMHE HCIOJIB3YIOTCA
ayJIUTOpUU C MeAHa-000pyJ0BaHUEM (IIPOEKTOP, IKPaH, HOYTOYK) M yueOHOH MeOebIo.

JUia mpoBeneHusl 3aHATHM CEMHUHApPCKOro THUMa (IIPAKTUYECKMX 3aHATHN) IO JTaHHOU
JUCLUIIIMHE UCIIOJIB3YIOTCS KOMIIBIOTEPHBIE KIIACCHI, OCHAIICHHBIE KOMIIBIOTEPAMHU C JIOCTYIIOM
B MHTEepHET M HEOOXOAMMBIM MPOTrpaMMHBIM oOecrieueHrneM, ydeOHbrii komiuiekT ARDUINO
BASIC «3natok».

JUisi  caMOCTOATENbHOM paboThl  OOYYaOLIMXCS HUCIOJB3YeTCS MOMEIICHUEe s
CaMOCTOSITENIbHOW paboThl 00YYaIONIMXCS, OCHAIIEHHOE KOMIBIOTEpAaMH C HEOOXOIUMBIM
IPOrpaMMHBIM 00€CIeYeHueM M J10CcTynoM B VHTEpHET M 31EeKTPOHHYIO HH()OPMaIMOHHO-
00pa3oBaTeNbHYIO Cpely By3a.

Jlisi TpoBeICHUST KOHTPOJII CaMOCTOSITEIbHOM pabOThl MO JAaHHOM JUCLUIUIMHE
WCITOJIB3YIOTCS KOMITBIOTEPHBIE KJIACCHI, OCHAILIEHHBIE KOMIIBIOTEPAMU C JOCTYNIOM B MIHTEpHET
U HEOOXOOUMBIM IPOrPaMMHBIM O0€CIEYEHHEM, a TaKkKe JOCTYIOM B DJIEKTPOHHYIO
MH(POPMALMOHHO-00pa30BaTENIbHYIO Cpelly By3a.

JUig mpoBeaeHUs TEKYLIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHOW aTTECTALUU I10
JAHHOM JMCLMIUIMHE MCIOJB3YIOTCS KOMIIBIOTEPHBIE KJIACCHI, OCHAIICHHBIE KOMIIBIOTEpAMU C

noctynoM B IHTEpHET U HEOOXOAUMBIM MPOTPaMMHBIM 00€CIICYEHUEM.

ITepedyennb JIMIEH3NOHHOTO IPOTPAMMHOI0 O0ecreYeHus!

Ne
w/n HaumenoBanue Tun pecypca
1 Microsoft Windows
Cy6nuuensuonnsiii forosop AO «CodrJlaiin
2 Microsoft Office Tpetia» Ne /131 ot 10.07.2020. I1epuon
JIeMCTBUS I0TOBOPA U JIMLEH3UIH OeCCPOYHBIIL.
3 Microsoft Visual Studio JInnensuonHoe cornamenue Microsoft - Open
- - - Value Subscription ans pemenuii Education
Visual Studio Enterprise (zu“m Solutions NeV8265046
4 yJaIuxcs, npernoaaBaTenei u
J1a00paTopwii)




KOHCYHBT&HTHJHOC CIIpaBO4YHO-
IIpaBoOBasA CUCTEMA OTCYCCTBCHHOI'O
IIpOU3BOJACTBA

JInuensuonnsiit oroBop OO0 «KoHcynbTaHT
[Tmroc TonbsitT» goroop Ne 251 ot
01.01.2024 (uuen3us 6eccpouHasi, 10roBop
€XKEr0JHO MPOIJICBACMBIi1)

Antusupyc Kacnepckoro
OTE€YECTBEHHOI'O IIPOU3BOJICTBA

CyO6muuen3uonnsiii forosop AO «CodrJlaiin
Tpeitm» NeTr000947217 ot 04.12.2025

cpok neictBus 10.02.2026 - 11.02.2028.

Tun munens3uu - nponpuetapuas (17E0-
251210-090335-980-xxxx)

JINILL

Ilepeyens cBOOOTHO pacIPOCTPAHSIEMOT0 MPOrPAMMHOIO 00ecTeYeHHust

Google Chrome - GecrutatHelil Be0-Opaysep;

Foxit Reader — Russian — OecmyaTHOe HpPHUKIaJHOE MPOrpaMMHOE ObOecreyeHue JUIst

MIPOCMOTpA JIEKTPOHHBIX IOKYMEHTOB B cTangapte PDF;

CIIC KOHcyHBTaHTHHIOC - CIIpaBOYHO-IIpaBOBaA cucTreMma OTCYCCTBCHHOI'O

MIPOM3BOJICTBA B CBOOOTHOM JIOCTYIIE B HHTEPHET.

B cootBerctBuu ¢ IlonokeHremM 0 CO3JaHUM CIICIMABHBIX YCIOBUN JJII HMHBAIHIOB U

C OB3 I/IH(I)OpMaLII/IOHHO—TeXHOJ'IOFI/I‘-IeCKaH Oaza O6pa3OBaTeJ'ILHOFO mnponecca

npeayCcMarpuBacT HCIIOJIB30BAHUC MATCPHUAJIBHO-TCXHUUCCKHUX CPCACTB C YUCTOM PaA3JIUYHBIX

HO30JI0THi nHBaIMIOB U aurl ¢ OB3.

11. JUTEPATYPA

11.1. OcHoBHasi IMTEpaTypa

Ne
n/n

KoauuectBO
Tun

bubauorpaguueckoe onucanue B

M31aHUA
o ouodJImorTexe

Xopes, [1. 5.OOBEKTHO-OPHUEHTUPOBAHHOE
MporpamMmmMupoBaHue ¢ npuMmepamu Ha C# : yue0. mocobue /
[1. b. Xopes. - Mockga : Uadpa-M, 2026. - 199 c. - ISBN
078-5-16-103810-9 (online). - OBC 3HanuyM. -

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

ydeOHoe mocodue 3bC

['ypos, B. B. MukponpoieccopHble CUCTEMBI : yue0.
nocobue / B. B. I'ypos. - Mocksa : Uadpa-M, 2026. - 335 c.

- ISBN 978-5-16-101573-5 (online). - ObC 3Hanuym. - yaeOHoe mocodue 9BC

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

11.2 lonoiHuTE/ILHAS IUTEPATYPA

1. Kynwsuenko, A. E. Using the Arduino platform in robotic development : yue6. mocobue / A.

E. Kynpuenko, M. 0. Mensenes ; FOxHbI# dhenepanbHblii yHUBEpCUTET. - PocToB-Ha-JloHY ;



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

A

Taranpor : 1U3a-Bo KOxHoro ¢enepansHoro ynusepcureta, 2022. - 133 c¢. - ISBN 978-5-
9275-4254-3. - OBC 3nanuym. - URL: https://znanium.ru/catalog/document?pid=2039096
Wpanos, B. H. I[IporpamMmMupoBanue JOrHYecKUX KOHTPOJUIEpOB : yued. mocobue / B. H.
HBanoB. - MockBa : 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 normueckoro kontpoiuiepa Unitronics V-1040 :
nabopatopubiii mpaktukym / A. II. EBgokumoB ; Bonarorpaiackuii rocyaapCTBEHHBIN
arpapHblii yHuBepcuteT. - Bomrorpan : Bosrorpanckuii I'AY, 2021. - 116 c. - ObC
3nanuyM. - URL: https://znanium.ru/catalog/document?pid=1911456

[Mamun, A. A. HurepHer Bemled I HayMHAKOIIKMX. Bu3yallbHOE NpOrpaMMHUpPOBAHUE
MUKpPOKOHTpoJuiepoB cemeiictBa ESP8266 : yuel. mocobue / A. A. Illamun. - Mocksa :

Wudpa-Umxenepus, 2023. - 116 ¢. - ISBN 978-5-9729-1167-7. - ObC 3unanuym. - URL:
https://znanium.ru/catalog/document?id=433154.

Ilepuoauyeckue U3aHusA:
OtxkpsiTie cuctembl. CYB/] : xxypnan. — Vbl UBUC. — URL:
https://eivis.ru/browse/publication/64072

[IporpammHbIe MPOAYKTHI U CUCTEMBI: MEKIYHAPOAHBIA HAyYHO-TIPAKTHUECKUI KypHaJl.

— OBbC 3nanuym. - URL : https://znanium.ru/catalog/magazines/issues?ref=f9bfbd0e-239e-
11e4-99¢7-90bl1c31dedc

11.3. CoBpemenHbIe IpodecCHOHATbHBIEC 0a3bl JAHHBIX, HHPOPMAIlHOHHbIE
CIPABOYHbIE CHCTEMBI, 3JIEKTPOHHbIE OU0JIMOTEeYHbIE CHCTEMBbI:

Znanium: 3J1eKTpoHHO-OnOMoTeyHast cuctema. — URL: http://znanium.ru.

eLIBRARY.RU: nayunas anexktponnas ouommoreka. — URL: https://elibrary.ru/.
Hudporas oudmmoreka IPRsmart. — URL: https://www.iprbookshop.ru/.

KoncynbranT mitoc: cripaBouno-npasoBasi cucrema. — URL: T:\consultantplus\cons.exe.
YBJI UBUC. — URL : https://eivis.ru/basic/details.
OnexrponHas 6ubianoreka TAY. — URL: http://83.234.207.58/MarcWeb2/Default.asp.

12. METOAUYECKHUE YKA3ZAHUA AJS OBYYAIOIIUXCA 110 OCBOEHHUIO

JUCLUILINHDBI
TeOpeTI/IquKaﬂ IMOATOTOBKA II0 AUCHUINIMHC IIPCAIOoJaract HE TOJIbKO ITOCCIICHUC

JCKIMOHHBIX 3aHHTHfI, HO U CaMOCTOATCIIbHYIO pa60Ty 06yqafomeroc;1 C TCOPCTUYCCKUM

MaTepuajIoM M0 Kaxaoil TeMme. PekoMenayeTcs nepes KaXabIM 3aHATUEM OBTOPSTH MaTepHal

NPEbIAYIIEeH JIEKIMN, W3y4aThb HCTOYHUKH OCHOBHOM M JIONOJHUTEIBHOW JIUTEPATYPHI IO

NPONICHHON TeMe, CTPYKTYpHpOBaTh W3Y4YEHHBIH MaTepual B BHAE KpaTKUX IUIAHOB,

MCHTAJIbHBIX KapT, Ta6J'II/II_[ u T.n. Takas pa60Ta C y‘-IC6HBIM MaTCpHraJIOM MO3BOJIMUT 3aKPCIUTH


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

3HaHus, 0ojee 3(h(HEeKTUBHO MOATOTOBUTHCS K YCTHBIM OIIPOCaM M CAaye 3a4eTa 10 AUCHUILTUHE,
a TaK)Ke BBISIBUTH «IPOOJIEMHBIE» MECTa B 3HAHUAX U TIOATOTOBUTH BOIPOCHI K MPETIOAABATEINIO.

OcBoeHMe NUCHUIUIMHBI PEANOIAraeT BhIIOJHEHHE IPAKTUUECKUX 3alaHul (IIPAKTHKH)
BO BpeMs KOHTaKTHOW pabOThl ¢ MpemnojaBaTeleM M B Yachl CaMOCTOSITENbHOM paboThl. Bcee
3aJaHMs Pa3MEIIAIOTCs B JIOKAIBHOM CETH M 3JEKTPOHHOM MH(POPMAaLMOHHO-00pa30BaTEIbHOM
cpene AkaneMuu. BelnogHEHHbIE TPaKTUUECKHE padOThl CAAIOTCS Ha MPOBEPKY MPENO01aBaATEII0
OIHUM U3 CIEAYIOUMX CIOCOOOB: COXpaHEHHWE B  JJEKTPOHHOW HH(OPMALMOHHO-
o0Opa3oBaTenbHON cpeie, OTIpaBKa MPENnoJaBaTeNi0 Ha MOYTOBbIM simuk. [Ipu ormpaske
IPEenoaBaTesto BbIMOJIHEHHON padoThl MO MoyTe 00yvaromeMycs ciaeayeT 00eceuuTb JINYHYI0
uaeHtudukamuro. Kak mpaBwio, B TeMe WM TEKCTe NHCbMa yKasbiBaeTcs Kype, DPHUO
oOydaromierocsi, JUCLUIUIMHA, TeMa, @O KOTOpPOW BbIMOJIHEHA paboTel. OtTnaenbHbIE
IpakTHYecKue paboThl MOTYT OBITh MPOBEPEHBI MpernojiaBaTejIeM HEMOCPEICTBEHHO B
ayauropuu. HekoTopble mpakTHdecKue 3aaHusi HE MOTYT OBbITh ClIelaHbl TOJBKO B paMKax
BBIJICTICHHOTO 00bEeMa KOHTAKTHOM paboThl (B ayAWTOpUH) U «IOACIBIBAIOTCS» B Yachl
caMoCTOSTeNbHOM paboThl. Crava Takux paboOT Ha MPOBEPKY OCYIIECTBISETCS TEMH KE CaMbIMU
crocob6aMu, YTO U M0 OKOHYAHHUH MPAKTUYECKUX 3aHATHI. Pe3ynbTaThl MPOBEpKH BBHIMOJIHEHHBIX
paboT JOBOAATCS O CBEACHHS OOYYaIOLIErocss BO BPeMs ayJIUTOPHBIX 3aHITHA W/WIH B 4achl
KCP, a Takxe pa3MemarTcs B dJIEKTPOHHOM HH(OPMAIIMOHHO-00pa30BaTEeILHOM Cpeie.

JUis BBIMOJIHEHMSI CaMOCTOSITENIbHOM pabOThl MO JaHHOM JUCUUIUIMHE B JIOMAlllHUX
ycnoBHsX (3a mpenenamMu AkaaeMun) o0ydaromeMycs He0OXOAUM MEePCOHAIBHBIA KOMIBIOTED
(nnanmrer) u nporpamMubie makeTsl: Visual Studio (He Huxe 15 Bepcun), Microsoft Office (e
Hmwke 10 Bepcun). KoHcynpranuu npenojgaBatessi IO BBHIIOIHEHUIO CAMOCTOSITEIBHON PabOThI
MOTYT OCYILIECTBIIATHCS MOCPEACTBOM acuHXpoHHOro (moura, DMOC) u cuHXpOHHOTO (Zoom,
CeTH) KOMMYHHUKALIMOHHOTO B3aUMOJEUCTBUS MO IMPEIBAPUTENILHON JOTOBOPEHHOCTH C
IpernoaaBaTeneM.

DopMOIl MPOMEKYTOYHOTO KOHTPOJISI IO JUCUMIUIMHE BBICTYIAET 3a4E€T C OLIEHKOW,
KOTOPBI POBOJAUTCS B (JOPME YCTHOTO OTBETA HA TEOPETUUECKHIA BOIIPOC. Y CJIOBHUS JIOMyCKa K

3a4UCTy U €T0 CAa4Yr O3BYYHBACTCA IMPENOAaBaTCICM Ha IEPBBIX 3aHATUAX 110 JUCHUIIIINHE.



13. JIUCT COI'JTACOBAHUA

CocraBui: ~
H.b. Crpekanosa, 1.11.H., TOUEHT

(mmomuch)
3aBeayromuii kadeapoi % -~ ﬁ )
H.b. Crpexanosa, J1.11.H., TOIEHT

/ >

(moruch)

3aBeayroLil BITycKaroLeil kageapoit % ~
H.b. Crpekanona, A.1.H., TOUEHT y W
/S

(monmnuce)

HMupexrop BUK
—
O.B. banaknna W)

/

(moxruce)

Haugansaux OOVII

-

C.B. ®upcosa

77

(mozmucs)



