MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpapienne noaroroBku/cnenuaibHocTh: 15.03.06 MexaTpoHnka 1 po00TOTeXHHKA
HaumeHoBaHune o6pa3zoBaTejbHOI mporpaMMebl: MexaTpoHHKa U poOOTOTEXHUKA
YpoBeHnb 00pa3oBaHusi: BiciIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
OCHOBBGBI ITPOTOTUIIUPOBAHUSA U ITPOTPAMMUPOBAHUSA
MEXATPOHHBIX U POBOTEXHUUYECKHUX YCTPOUCTB

BJok:

Baok 1 «/Iucuyuniaunbl (MoOxyJam)»

Yacrp 00pa3zoBaTebLHOM
NpPOrpaMMBblI:

Oo0s13aTeILHAnA

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.0.25

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

5 cemectp - 6;

Yacos (Bcero) no yueoHomy
IIAHY:

216 yacoB

Jexnun

5 cemecTp - 16 yacos;

IIpakTnyeckue 3aHATHSA

5 cemectp - 48 yaca;

JladopaTopHbie padoThI

He NMPeyCMOTPEHO YUeOHbIM MJIAHOM

Kouncynabranuu

5 cemecTp - 2 yaca;

CamocTrosiTesibHasi padoTa

5 cemecTp - 149,5 yaca;

B ToM unciae Ha KIT/KP

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnas koHTaKkTHasi padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ayIUTOPHbIX 3aHSATHH

BKJIIOYAS:
NuaanBuayaabHbIi IPOEKT
IIpoBepounas padora
Hoxnan

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

5 cemectp - 0,5 yaca;

MocksBa 2024




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu Opnos W.B.
[IpenomaBaTelib NaerTbnratop Rdedd75¢5-OrlovIV-3bif3005 N.B. Opiios
COI'TACOBAHO:
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
Ceenennn o enagensue L3N M3K
PyKOBO'HHTe‘HB o il Bnageney ApamoB B.1.
O6pagOBaTeHLHOI/I HpOFpaMMI)I * Mol + WaeHTudHKaTop R2db20bbf-AdamovBI-4e0d2620 B.I/I. AI[aMOB

3aBeyIOIIMI BBITYCKAIOIICH
kadenpoi

X a ik,

Mol ¢

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»

Ceefenua o Bragensue L3N M3aKn

Bnageney,

Mepkypbes WU.B.

Wpentndukatop

Rd52c763c-MerkuryevlV-1e4a883

N.B. Mepkypnes




1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Llesb ocBOeHNS IMCHUIVIMHBI. N3y4YE€HUE OOIMX KOHIENIUH pa3pab0OTKU MEXaTPOHHBIX CUCTEM U
UX TOporpaMMHOro ootecneueHus. Ilpu W3ydyeHMM AMCHUIUIMHBI BBIPAOATHIBAIOTCS OOIIME HABBIKH
IIPAKTUYECKOI0 HCIOJB30BAaHUS METOJOB INPOCKTUPOBAHUS MEXATPOHHBIX CHUCTEM M INPOrPaMMHOIO

obecrieueHus U1 HUX..

3agauu AMCHMIIINHBI

- u3ydeHue chep NpUMEeHEHHUS MEXaTPOHHBIX CUCTEM;
- U3y4€HHE OCHOBHBIX KOHUEMIUN pa3pabOTKH MEXaTPOHHBIX CUCTEM;

- U3y4YEeHHE COCTaBa JaTYMKOBOM anmapaTypbl MEXaTPOHHBIX CUCTEM;

- I3y4CHHE OCHOBHBIX KOHLENIUHI U A3BIKOB IPOrPaMMUPOBAHNS MEXATPOHHBIX U

POOOTOTEXHUYECKUX CUCTEM.

dopmupyembie y 00y4aronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUIIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHINIi

Koa n HaumMeHoBaHue
KOMIIETeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIEeTeHINH

3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus

OIIK-11 Cnocoben
pa3pabaTbIBaTh U
IPUMEHSTH aITOPUTMBI U
COBpEMEHHBIE IIU(POBBIE
POTPaMMHBIE METOBI
pacyeToB
POCKTHPOBAHUS
OTAEJBHBIX YCTPOICTB
MOJICICTEM MEXaTPOHHBIX U
POOOTOTEXHUYECKUX CHCTEM
C MCITOJIb30BaHHEM
CTaHJAPTHBIX
UCTIOTHUTENILHBIX U
YIIPaBJIAIONUX YCTPOICTB,
CpeICTB aBTOMAaTHKH,
U3MEPUTEIIbHON U
BBIYUCITUTENIEHOW TEXHUKHU
B COOTBETCTBHH C
TEXHUYECKUM 3aJ[aHHEM,
pa3pabaTbeIBaTh HUPPOBBIE
QITOPUTMBI U TIPOTPAMMBI
yTIpaBJIEHUS
POOOTOTEXHHUECKUX CUCTEM

NJI-3onk-11 Ciocoben
OCYIIECTBIISATH OJI00D
MH(}OpPMaLIOHHO-
M3MEPUTENIbHOM amnmaparypsl,
UCXO0JIs U3 TPeOyeMbIX
XapaKTePUCTHK TOYHOCTH U
yCJIOBHM (YHKIIMOHUPOBAHUS
MEXaTPOHHOU WU
POOOTOTEXHUUECKOU CHUCTEMBI

3HATh:
- IpUOOPHBIN cOCTaB UHPOPMALTUOHHO-
U3MEPUTENIbHBIX U YIIPABJISIOLINX
YCTPOMCTB MEXAaTPOHHBIX CUCTEM;

- HA3HAUYEHUE MEXAaTPOHHBIX CUCTEM U
chepbl UX TPUMEHEHUS.

OIIK-11 Cnocoben
pa3pabaTeiBaTh U
MPUMEHSTDH aJITOPUTMBI U
COBpeMeHHbIe LIU(poBbIE
MPOTPaMMHBIE METO/IbI
pacueToB u
MPOEKTUPOBAHUS
OTJICITBHBIX YCTPOMCTB H
MOJICUCTEM MEXATPOHHBIX H
POOOTOTEXHHYECKUX CUCTEM
C MCIOJIb30BaHHEM

NJ1-4omk-11 CiocobeH
moaAOUpaTh AIEKTPOHHBIE
YCTPOMCTBA YIPABICHUS
MEXaTPOHHBIMH U
POOOTOTEXHUYECKUMU
CHCTEMaMH

3HATh!
- OCHOBHBIE METO/IbI TOI00PA AIIEKTPOHHO-
YIPaBIAOIMUX KOMIIOHCHT JJIsI CO3AaHUsA
IPOTOTHUIIOB POOOTOB U MEXATPOHHBIX
YCTPOMCTB.

YMETbh:
- OIOMPATh NEKTPOHHO-YIPABISAIOIINE

KOMITOHEHTBHI JIJISl CO3/IaHUS TIPOTOTUIIOB
POOOTOB U MEXAaTPOHHBIX YCTPOUCTB.




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

CTaHIapPTHBIX
UCTIOJTHUTEIILHBIX U
YIPaBISIOUUX YCTPOICTB,
CPEJICTB aBTOMATHKH,
M3MEPUTEIbHOU U
BBIUMCIIUTEILHOW TEXHUKU

B COOTBETCTBUHU C
TEXHUYECKUM 3aJIaHUEM,
paspabaThiBaTh MUGPOBHIC
QITOPUTMBI U TIPOTPAMMBI
yIpaBIeHUS
POOOTOTEXHHUUECKUX CUCTEM

OIIK-12 Cnocoben
y4acTBOBATh B MOHTAaXE,
HaJIaJIKe, HaCTPOMKE 1
claue B IKCILUTyaTaIHIOo
OMBITHBIX 00PA3IIOB
MEXaTPOHHBIX U
POOOTOTEXHUYCCKUX
CHCTEM, UX IOACUCTEM U
OTJIEIIbHBIX MOJIYJICH

WJI-1omnk-12 PaspabateiBaeT
MPOrPaMMy UCIIBITAHUI
rOTOBOI'O MEXaTPOHHOI'O WUJIU
POOOTOTEXHUUECKOTO
YCTPOMCTBA, IPOBOJIUT
OTJIAJIKy YIPABIISIOIINX
[IpOorpaMM MeXaTpOHHBIX U
POOOTOTEXHUUECKUX
YCTPOMCTB

3HATh:
- OCHOBHBIE KOHIICTILIUU U SI3bIKU
IIPOrpaMMHUPOBAaHUS, UCIIOJIb3yEMbIE IIPU
CO3/1aHUM MTPOTOTUIIOB POOOTOB U
MEXaTPOHHBIX YCTPONCTB.

YMETh:

- co3JaBaTth U oTaakusaTh 110 mia
YIpaBJICHUS TPOTOTUIIOB POOOTOB U
MEXaTPOHHBIX CUCTEM.

2. MECTO JUCHHUILINHBI B CTPYKTYPE OBPA3OBATEJIbHOM NPOI'PAMMBI BO

JucuunimHa OTHOCUTCS K OCHOBHOWM mpodeccnoHanbHOM 00pa3oBaTeNbHON  Mporpamme
Mexatponuka u pobororexnuka (nanee — OITOII), nanpaBnenus noarorosku 15.03.06 MexaTpoHuka u
pOOOTOTEXHUKA, YPOBEHb 00pa30BaHUS: BBICIIEe 00pa3oBaHue - OakagaBpuar.

TpebGoBaHMsI K BXOAHBIM 3HAHUSM U YMEHUSIM:
- 3HaTh MTOHATHS U OCHOBBI MATEMATUYECKOT0 aHAJIN3a U TEOPETUUECKON MEXaHUKU
- 3HaTh COBPEMEHHbIE HH()OPMALIMOHHBIE TEXHOJIOTUU
- 3HaTh A3BIKH IPOTPAMMUPOBAHMS BBICOKOTO YPOBHSI
- yMeTh paboTaTh C COBPEMEHHBIMU HH(POPMAILIMOHHBIMH TEXHOJIOTUSIMU U IIPOTrpaMMaMU
aBTOMATH3UPOBAHHOTO NMPOEKTUPOBAHMS U 00pabOTKH HH(OpMAIIH

- YMETb CTPOUTH U UCCIEA0BATh MAaTEMaTUUECKUE U MEXAaHUYECKUX MOJIeNIeH TEXHUYECKUX CUCTEM
- YMETb IPUMEHSATH TUIIOBBIE aJITOPUTMBI UCCIIEN0BAHNS JBUKECHHSI MEXaHUYECKUX CUCTEM

Pe3ynbrarhl 00yueHus, MOTy4EHHbIE IPYU OCBOEHUH UCUUIUIMHBI, HEOOXOIUMBI IPU BBITTOJTHEHUN
BBIITYCKHON KBaTM(PUKAIIMOHHOMN pabOoTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTaBIISIET 6 3a4€THBIX eIUHMIL, 216 9acoB.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OCHOBHbIE TIOHITHS U 30 5 4 - 6 - - - - - 20 - Ilo020moeka K npaKmu4ecKum 3aHAMUAM:
METOJIbl MEXaTPOHUKHU [ToaroToBKa U COTIIACOBAHKUE TEXHHUYCCKOTO
11 OcHOBHBIE TIOHATHUSA U 30 4 - 6 - - - - - 20 - 3a/laHus Ha pa3paboOTKy MPOTOTHUIIA
METO/Ibl MEXaTPOHUKHU MEXaTPOHHOH MK POOOTOTEXHUUCCKOM
CHCTCMBEI.
H3yuenue mamepuanog iumepamypnolx
UCHOYHUKOB:
[1], cp. 16-77
2 OcHOBBI 72 6 - 20 - - - - - 46 - Ilo0z0mo6Ka K npaKkmuuecKum 3aHaAmusm:
pOrpaMMHUPOBAHUS HA Hanucanue nporpamm st IiaThl ApIyHHO.
si3pike C st Hcnonb30BaHHEe OCHOBHBIX MPUEMOB
MHUKPOKOHTPOJIJIEPOB MPOrpaMMHUPOBAHUS U BCTPOCHHBIX (YHKIIHIA.
AVR H3yuenue mamepuanos 1umepamypHylx
2.1 OcHOBBI 72 6 - 20 - - - - - 46 - UCHIOUHUKOB:
MPOTPaMMHUPOBAHUS Ha [2], ctp. 45-61
si3pike C J1st
MHUKPOKOHTPOJIIEPOB
AVR
3 Pazpabotka 10 mis 78 6 - 22 - - - - - 50 - Iloozomogka kK npaKmu4ecKum 3aHAMUAM:
YIIPaBJICHUS IIporpammupoBanre HHAUBUAYATbHON
POOOTOTEXHUYECKUMU MEXaTPOHHOM MM POOOTOTEXHUIECKOM
cUCTEeMaMH CUCTEMBL.
3.1 Opranu3zanus npouecca 78 6 - 22 - - - - - 50 - H3yuenue mamepuanoe 1umepamyphuix
yIIpaBJICHUS UCIOYHUKOB:
MeXaTPOHHOU [2], cTp. 106-143
CUCTEMOM
DK3aMeH 36.0 - - - - 2 - - 05 - 335




Bcero 3a cemecTp 216.0 16 - 48 - ‘ 2 - ‘ - 05 116 ‘ 335

Hroro 3a cemecTp 216.0 16 - 48 2 - 0.5 149.5

IIpumeuanue: Jlex — nexnuu; Jlab — mabopatopusie padotsl; [Ip — npakruueckue 3anatusi; KITP — ayautopHbie KOHCYIBTAIIMN 110 KYPCOBBIM
npoektam/padoram; MKKII — nunauBuyanbHble KOHCYIBTAIMH 110 KYPCOBBIM IpoekTaM/padoram; I'K- rpyrmnoBsie KOHCYIbTaMU 1O pa3ienaM
muctumuael; CP — camoctosarensHas padora cryaenta; MKP — nnas konraktHas padota; TK — Texymmii KoHTpoib; [TA — nmpomexyTouHas
aTTecranus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. OcHosHble noHAMUA U MemoObl MexampOHUKU

1.1. OCcHOBHBIE OHATHS U METOJbI MEXaTPOHUKHU

OcHoBHBIE OIIpeieNIeHUs] MEXaTPOHUKHU. MeXxaTpoHHbIE MOYJIM IBHKeHUs. HTemekTyanbHble
MeXaTpoHHble MoAyiau aABwkeHus. Cdepbl NpUMEHEHHs MeXaTpoHHBIX cucteM. [IpuBombl
MexaTpoHHBIX cucteM. CrocoOwl ympaBnenuss MC. Ilpumenenue mexarponusix cuctem (MC) B
aBTOMAaTU3UPOBAHHOM  TEXHOJOrM4YeckoM  oOopynoBaHuu. OCHOBHbIE  THUIBI  JIaTUYHKOB,
MCIIOJIb3YEMBIE B MEXAaTPOHHBIX CUCTEMAX..

2. Ocroswl npozpammuposarus Ha sazvike C ousg mukpokowmpoarepog AVR

2.1. OcHOBBI IporpaMMupoBaHus Ha A3blke C 17151 MUKPOKOHTposiepoB AVR

TexHuka pa3paboTKu mporpammHoro obOecreueHus Ha s3bike C, CTPYKTypa HpOrpaMMBI.
OcHoBbl cuHTakcuca sizpika C, apudmernueckue omnepanuu. OpraHuzaiuss U pacrpeiesieHue
NaMsTH TPH BBIMNOJHEHUHM NPOTrpamMmbl. THUMBI JAaHHBIX: TUN char, MOIB30BaTENbCKUE TUIIBI,
NIepEeMEHHbIEe, KOHCTAHTHI, 00JIaCTh BUAUMOCTH MepeMeHHbIX. DYyHKINMU: BO3BpaIlaeMble 3HAYCHUS,
OPOTOTUIBI (DYHKIMH, KIACChl MaMSITH TpPH OOBSBICHUHM JIOKAIBHBIX MEPEMEHHBIX, PEKYpPCHS.
CrpykTypsl. YKa3zaTelu W ajpeca MEePeMEHHBIX: Iepeaada B (YHKIHMH MapaMeTpOB IO CCHUIKE,
yKazareJd Ha CTPYKTypbl. MaccuBel U ctpoku. Omeparopsl BerBienus: if-else, switch-case.
[uknnueckue KoHCTpyKIuK: while, for, do-while, opranu3zanmst 6ecCKOHEUHBIX ITUKIJIOB, ONEPATOPHI
break, continue. CrtanmapTHble (PYHKIHHM BBOJA/BBIBOJIA: BBOJ/BBIBOJI CHMBOJIOB C IOMOIIBIO
¢ynkuunii getchar() u putchar(), ¢pynkuuu BBoga cTpok gets() u scanf(), GyHKIMU BBIBOJA CTPOK
puts() u printf(). dupextuBsl npenporeccopa: #include, #define, #error, TUPEKTUBBI YCIOBHOU
koM. O0paboTka npeprIBaHUM. .

3. Pa3pa60m1<a 110 onsa ynpaeierusd po60m0mexrmqecmm/m cucmemamu

3.1. Opranuzarus mpoiiecca yIupaBJIeHUs MEXaTPOHHON CHCTEMOM

Opranuzanus npouecca yrnpasiaeHUss MeXaTpoHHOHN cucteMoi. @opmuposanue [IINMM-curnana.
ANTOPUTMBI yIPABIE€HUS MEXAaTPOHHOM CHUCTEMOM M MOOWJIBHBIM pPOOOTOM: 3JEMEHTapHbIE
JIBUTATEIIbHBIE 3aJ]a4M, JIOTMKA B3aUMOJIEHCTBUS C CEHCOPAMH, €3/1a 110 MoJoce. 3agada ABHKECHUS
MOOWJIBHOTO poO0Ta Ha MH(pPAKpacCHBIM Mask. AJNTOPUTM pPEIICHHS 3a/layd JBWIKEHUS HAa Mask.
Pa3nenenne HU3KOYpOBHEBOM U BBICOKOYPOBHEBOI JIorukH ynpasiieHus PTC mexay BCTpoeHHbBIMU
MUKPOKOHTPOJUIEpAMH U LIEHTpaJIbHBIMU yrpasisitoiinmMu OBM (Ha npumepe I10 ans ynpasneHus
MYJIbTHAar€HTHOW CcUCTeMOM poOoToB-pyTOOMMCTOB). Pacmpenenenue BBIYUCIMTENBHBIX 3a]a4
yIpaBiIeHUS MEX1Yy 00BEKTaMU CUCTEMBI YIIPABIEHUS, IOCTPOCHUE NEPAPXUUECKUX YIIPABIISIOIINX
CHCTEM Ha OCHOBE 00BEKTHOTrO0 nmojxoaa paspadotku [10..

3.3. TeMbl NIPaAKTHYECKUX 3aHATHI
1. OcHoBBI IporpaMmMupoBanus Ha si3bike C 1711 MUKPOKOHTpOIJIepoB AVR: TUIIBI JaHHBIX,
OTIEPaTOPHI IUKIIA, TU(PPOBOI M aHAIOTOBBINA BBOJI-BBIBOJ MH(GOPMAITHH, TIOIKIIOUCHNE
CBETOJHMOJIOB, ABUTrareiae gqatuukos, [IIMM cursai.;
2. Pazpabortka [10 mns ynpaBineHuss poOOTOTEXHUYECKUMHU CHCTEMaMHU: paboTa ¢ dJeMeHTaMu
cucreMbl FreeRTOS, Mexanusm yrnpaBiieHus 3aauaMy - CMEHa COCTOSIHUS 3a]1a4,
MIEPEKITIOUEHNE MEXKY 3a/1a4aMU C ETbI0 OPTaHU3aIlii UX COBMECTHOTO BBITOJTHEHUS,
MEPEKIIIOUEeHNE MEXKTY 3a/1adaMy, TUHAMHUECKOE pacipeielieHne namsT, ¢uiary.;
3. DIIeMEHTHI MEXaTPOHHBIX CUCTEM: MOTOP-PEAYKTOPHI, MEXaTPOHHBIE MOTYTH
BpaIllaTeIbHOTO ABMKCHUS Ha 0a3€ BBICOKOMOMEHTHBIX JBUTATENEH, MOIyTH IMHEHHOTO
JIBIDKCHHSI.



3.4. TeMbl 1a00paTOPHBIX padoT
HE MIPEAYCMOTPEHO

3.5 Koncyabranumn

Ipynnoewie koncyremavuuu no pazoeaam oucyuniunsl (I'K)

1. OOGcyxneHne MaTepuaioB Mo keiicaMm pazjaena "OOmuye KOHIECIIMA TPOTOTUITUPOBAHUS U
pa3pabdOTKU MPOTPAMMHOTO 00ECIICUCHHSI MEXaTPOHHBIX U POOOTOTEXHHUECKUX CUCTEM."

3.6 TemaTuka KypcoBbIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabora He IPeayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3arIaHMpOBaHHBIC PE3YAbTAThl 00YUYEHUS 110

Howmep paznena
JUCUUILIUHEI (B

OueHo4YHOE CPEACTBO
(TUII 1 HAUMEHOBAHUE)

Kongl
JUCLUIIIINHE COOTBETCTBUU C
WHJIUKaTOPOB
(B COOTBETCTBHHM C pazzeisiom 1) n.3.1)
1 | 2] 3
3HaTh:
Ha3HAYCHHE MEXAaTPOHHBIX CUCTEM U ChEephl UX NunusuayansHeiii npoext/MJ13 «Pa3zpaboTka
MIPUMEHEHUS N-3omnk-11 + MEXaTPOHHON CUCTEMBI», 4acTh 1, oOmas
KOHLIETIIHS CHCTEMBbI
puOOPHBII cOCTaB HHPOPMALMOHHO-U3MEPUTEIBHBIX U WNupuBunyansuenii npoext/MJ13 «Pa3paborka
YIOPABIISIIOUIUX YCTPOUCTB MEXATPOHHBIX CUCTEM N I-3onk-11 + MEXaTPOHHOM CHCTEMBI», 4acTh 1, o0rias
KOHIEMNIHS CUCTEMBI
OCHOBHBIE METO/IbI TOAOOPA ANEKTPOHHO-YIPABIISIOIINX Nunusuayansusiit npoext/U/13 «Pa3pabotka
KOMITOHEHT JUIs CO3/IaHMsI POTOTUIIOB pOOOTOB U N -4onk-11 + MEXaTPOHHON CUCTEMBI», 4YacTh 2, T000D
MEXaTPOHHBIX YCTPOUCTB MEXaTPOHHBIX KOMIIOHEHT
OCHOBHbBIE€ KOHLICTIIINH U SI3bIKU [TPOrpaMMUPOBaHUS, [IpoBepounas padora/Tect «OCHOBBI
UCMOJIb3yeMbl€ IPU CO3JaHUU IPOTOTHIIOB POOOTOB U N-1lonk-12 + nporpaMmmMupoBaHus Ha si3bike C s
MEXaTPOHHBIX YCTPOWUCTB MHKPOKOHTpoIepoB AVR»
Ymersb:
MOAOUPATH ANEKTPOHHO-YIPABIISIONINE KOMIOHEHTHI JIJIs Nunusuayansasiit npoext/U13 «Pa3paboTka
CO3/1aHUS TPOTOTUIIOB POOOTOB M MEXATPOHHBIX NI-4onk-11 + MEXaTPOHHOM CHUCTEMBI», 4acTh 2, MoaA00p
YCTPOMCTB MEXaTPOHHBIX KOMIIOHEHT
co3aaBath U oTiaxkuBarth 11O niis ynpasieHus VT-Tomc12 + Hoxnan/VJ13 "PazpaboTka MeXaTpOHHOM CUCTEMBI",
IPOTOTUIIOB POOOTOB U MEXATPOHHBIX CUCTEM ] 4acTh 3, yIpaBJsitonas mporpamma




4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
S cemecTp

dopma peanuzanuu: 3anmra 3a1aHus
1. U3 "Pa3paboTka MexaTpOHHOM CUCTEMBI", 4acTh 3, yIpaBlstomas nmporpamma (Jloxman)

Dopma peanuzauuu: ITucbmenHas padora
1. Tect «OcHOBBI porpamMmmupoBaHus Ha si3bike C 1111 MUKpOKOHTpoJuiepoB AVR»
(ITpoBepounas padbora)

DPopma peanmzanuu: [IpoBepka 3ananus
1. U113 «Pa3paboTka MeXaTpOHHOI CUCTEMBI», 4yacThb 1, 00111ass KOHLETIUS CUCTEMbI
(MunuBuyanbHBIA IPOEKT)
2. N]13 «Pa3paboTka MeXaTpOHHON CUCTEMBbI», YaCTh 2, I0100P MEXaTPOHHBIX KOMIIOHEHT
(MunuBuyanbHBIA TIPOEKT)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIIINHBI ABJISICTCS IIPUIIOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTECTALMS 110 JUCHUIIMHE

Oxzamen (Cemecmp Nes)
Wrorosas omieHKa 3a OCBOCHHE Kypca BBICTABJISETCS C YYETOM CEMECTPOBOM M IK3aMEHAIMOHHOU
COCTaBJIAIOIINX

B auniom BeICTaBIISIETCS OLIEHKA 32 5 CEMECTP.

IIpumeuyanue: OLeHOYHBIE MAaTEPUAIIbI 110 TUCIUILIMHE IPUBEICHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 MleyaTHbIe U 3JIeKTPOHHbIE U3IAHUSA

1. ITonypaes IO. B.- "MexaTpoHuka: OCHOBBL, METO/IbI, TpUMeHeHne", M31aTenserBo:
"Mammnoctpoenue”, Mockga, 2006 - (256 c.)
http://e.lanbook.com/books/element.php?pll_cid=25&pl1l_id=806;

2. Mo M.- "IIporpammupoBanue BcTpoeHHbIX cucteM Ha C++ 17", U3parenscTBo: "JIMK Ilpecc",
Mockaa, 2020 - (394 c.)

https://e.lanbook.com/book/140589.

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe odecrneyeHue:
1. CAO "IIpomereit";

2. Office / Poccuiickuii makeT o(hpUCHBIX IPOrpam;

3. Windows / OnepannonHas cucrema cemeiictsa Linux;

4. Buneoxondepenuuu (Maiina, Coepmkas, BK u np);

5. Dev-C++;

6. Arduino IDE.
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5.3 UaTepHeT-pecypcsl, BKJAIOYas NpodeccHOHAIbHBIE 0a3bl JaHHBIX U HH(POPMAIIHOHHO-

CIIPpaBOYHbBIC CUCTEMBI:

1. 3BC Jlans - https://e.lanbook.com/

2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKAa OHJIAlH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. DuekTponHas oudmoreka MOU (b MOM) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun noMemenus

Homep ayauropumn,
HaMMEHOBaHUe

OcHalenue

Y4eOHble ayAUTOpUU IS
MIPOBEACHUS JICKIIMOHHBIX
3aHATHI U TEKYIIETO
KOHTPOJIA

C-108, JIabopaTopus
[lenTpa TEXHOIOTUYECKOU
0JIIEP>KKH 00pa30BaHuUs

CTOJI, CTYJI, 000pyI0BaHUE y4eOHOE,
KOMIIBIOTED IEPCOHAIBbHBIN

K-120, MammyuHHEIH 3a71

cepBep, KOHIUIUOHED

MBI
b-407, YuebHas CTOJI IIpEenoiaBaTelis, CTOJ, CTYJI, J0CKa
ayJUTOpUs MEJIOBast, MyJIbTHMEIUHHBIA TPOSKTOP,

9KpaH, 10CKa MapKepHas

Y4eOHble ayAUTOpUU IS
MIPOBEACHUS TPAKTUYECKUX
sansatui, KP u KII

C-108, Jlaboparopus
HenTpa TeXHOIOTHYECKON
N0JIIEP>KKH 00pa30BaHuUs

CTOJ, CTYJ, 00OpyIoBaHUE ydeOHOE,
KOMITBIOTED MEPCOHAIBHBIN

C-200, KommnbroTepHblii
kiacce kad. "PM/IulIM"

CTOJI, CTYJI, JOCKA MEJI0Bas,
MYJIbTUMENUUHBIN IPOEKTOP, IKPaH,
KOMITBIOTEP NEPCOHAIBHBIN

K-120, MammHHBIN 3a71

cepBep, KOHIUIIUOHEP

UBIL]
Y4eOHble ayAUTOpUU IS K-120, MammHHBIN 3a71 cepBep, KOHJAUIMOHEP
MPOBENECHUS NBI]
MIPOMEKYTOUHOMN b-413, Yuebnas CTOJI IpenoaaBaTes, CToMN, CTYJ, JOCKa
aTTeCTalNu ayIUTOpUs MEJIOBasi, MyJbTUMEIUUHBINA TPOEKTOP,
9KpaH, J0CKa MapKepHasi
ITomemenus nus HTB-201, CTOJI KOMIIBIOTEPHBIH, CTYJI, CTOJ
CaMOCTOSITEIIbHOU PabOThI KomnberorepHbrit MHUCBMEHHBIN, BENTAIKa JIUIST OJIEKIbI,

YUTaIbHBIN 3aJ1

KOMIIBIOTEPHAs! CETh C BBIXOAOM B
HHTepHeT, KOMIIBIOTEDP MEPCOHAIBHBIN,
IIPUHTEP, KOHIULIMOHED

C-200, KommnbroTepHblii
kiacc kag. "PMulIM"

CTOJI, CTYJI, JOCKA MEJI0Bas,
MYJIbTUMEIUUHBINA IPOEKTOP, IKPaH,
KOMITBIOTEP NMEPCOHAIBHBIN

Tlomentenus niist
KOHCYJIbTHPOBAHHUSI

C-105, ITomenienue
LTTIO

CTOJ, CTYJI, TpUOYyHa, mKad, J0cKa
WHTEPAaKTUBHAs, SKpaH UHTEPAKTUBHBIM,
MYJIbTUMEIUNHBIN TPOEKTOD,
KOMITBIOTEP MEPCOHANBHBIN

[TomemeHus st XpaHeHUS
000pyI0BaHUs U Y4€OHOTO
WHBEHTapS

C-114/1, Maccaxxuas
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

OCHOBBI MPOTOTUITUPOBAHUSA U TTPOTPAMMHUPOBAHUS MEXATPOHHBIX U
POOOTEXHUYECKUX YCTPOUCTB

(Ha3BaHME AUCIMILIMHBI)
5 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUATHI TEKYIIIET0 KOHTPOJIS YCIIEBAEMOCTH 10 M CHUILIHHE:

KM-1 HJI3 «Pa3paboTka MeXaTpOHHOMN CHCTEMbI», 9acTh 1, 00I1ast KOHIICTIIHS CUCTEMBI
(MnauBuyanbHbIN IPOEKT)

KM-2 W13 «Pa3paboTka MeXaTpOHHOH CHCTEMbI», 4acTh 2, MOJ00p MEXaTPOHHBIX KOMIIOHECHT
(MnauBuyanbHbINA TPOEKT)

KM-3 Tect «OcHoBbI IporpammupoBanus Ha s3bike C 1151 MUKpoKoHTposuiepoB AVRy (IIpoBepounas
pabora)

KM-4 UJI3 "Pa3paboTka MexaTpoOHHOU cUCTeMbl'", 4acTh 3, ynpasistoiias nporpamma (Joxman)

Buja npoMexyTouHOI aTTecTANMU — DK3aMEH.

Nunekc KM- | KM- | KM- | KM-
Howep Paznen aucuumimHb KM: L 2 3 4
pasjena Henens 4 8 12 15
KM:
1 OCHOBHBIE IOHATHS U METO/bI MEXaTPOHUKHU
11 OcCHOBHBIE IOHATHSA U METOJBI MEXATPOHUKHU + +
2 OcHoBbI IporpamMmmupoBanus Ha s3bike C s
MUKpOKOHTpoJuiepoB AVR
21 OcHoBbI IporpamMmmupoBanus Ha si3bike C aiis +
' MUKpOKOHTpoJuiepoB AVR
3 Pazpabotka I10 nns ynpasienusi poOOTOTEXHUYECKUMU
CUCTEMAMHU
31 OpraHm'iluHsI IpolLecca yIpaBieHUs MEXaTPOHHOM +
CUCTEMOM
Bec KM, %: | 20 20 20 40
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