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1. HauMeHoBaHue TUCHUIIIHHBI

«HpOFp&MMHpOB&HI/IC s BCTpauBaACMBIX CUCTCM)).

2. [lepeyeHb NJIaHUPYEMBbIX Pe3yJIbTATOB OCBOEHHUSI 00Pa30BaTEIbHOI MPOrPaMMbI
(mepeyeHb KOMIIETEHIMI) ¢ YKa3aHMEM HHIMKATOPOB UX JOCTHKEHHS] M IUIAHUPYEMBbIX

pe3y/abTATOB 00y4eHMs M0 JUCHUILIHHE

HNucuumuna «lIporpamMmupoBaHue [Jii BCTPaMBAaeMbIX CHUCTEM» 00OeceYrBaeT
dbopmupoBanue ciaeayomux kommereHnmuid: [TKIT-5

Kon HanmenoBanue NuaukaTopsl Pe3yiabTaTsl 00yyeHus
KOMIEeTeHIHH KOMIIeTeHI[UH AOCTHKEHU S (YMeHUs ¥ 3HAHUA),
KOMIIeTeHIIUH COOTHECEHHBIE ¢
WHANKATOPAMH T0CTHKEHUS
KOMIEeTeHIIHH
[TKTI-5 CnocoOGHOCTh 1. leMmoHCTpUpPYET Ymemo pa3pabaTbIiBaTh
MPUMEHSTh METOJIBI U 3HaHUE METOJIOB U IPOTPaMMHOE obecrieyenue,
MHCTPYMEHTHI aHAIIN3a MHCTPYMEHTOB aHAJIN3a | UCIIOJIB3yEeMOro BO
JTAHHBIX ¥ MAIIMHHOTO JAHHBIX ¥ MAIIMHHOTO | BCTPAMBAaEMBIX CHCTEMAax
oOydeHus TIpH 00ydeHUSI.
v P ¥ 3uamo MIPUHLIUIIBI
MOJITOTOBKE
IPOEKTUPOBAHUS U Pa3pabOTKU
AHATTUTHYECKOTO
BCTPAaUBAEMBIX CUCTEM
000CHOBaHUSA 5 V.
(bMHAHCOBO- . JlemoHcTpupyer memb aBTOMaTHU3UPOBATH
>KOHOMIHECKIX 3HaHUe MPUHLUIIOB TUIOBbIE  IMPOU3BO/ICTBEHHbBIE
N MIO/ITOTOBKH v} bI, B TOM YHUCJIE HOCSIITH
P — OJr0TO POLIECCEL, B TOM 4HCIIE HOCAILINE
AHAJTUTHYECKOTO UHTETPaTUBHBIN XapakTep
HOBaHWUsI
000CHOBA 3namp NPUHLUIBI OpraHU3aLUU
(uHaHCOBO-
ammapaTHbIX — TuIaTGopM IS
HKOHOMHYECKUX
. BCTPAaUBAEMBIX CUCTEM
pELICHUH.
3. Bageer HaBbIkaMu Ymemo COINPOBOXK/IaTh
UCTIOJIb30BaHUS BCTpaUBaeMble  CHCTEMBI ¢
METO/IOB U UCITIOJIb30BaHUEM  CEPBHCHOTO
MHCTPYMEHTOB IpOTrpaMMHOT0 0OecrieueHust
aHayM3a JIaHHBIX U
o 3namp 0coOEHHOCTH TIpoliecca
MAaIIMHHOTO
UHTETpAallMl ¥ TOJJIEPKKU
o0Oy4deHus npu
BCTPAaNBAeMBIX CHCTEM B COCTaBE
MOJTOTOBKE
anmnapaTHO-IPOrPaMMHBIX
AHATUTHYECKOTO
KOMILJIEKCOB
000CHOBaHHUS
¢buHaHCOBO-
HKOHOMHUYECKUX
peleHnit

3



3. MecTo AucUMILVIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOorpaMMbl

Jucunmmaa «lIporpamMMmupoBanue 1uisi BCTPaWMBaE€MbIX CHUCTEM» OTHOcUTCS K L{ukiy
npoduis (37EKTUBHBIN) 10 HanpaiieHu o moarotoBku 01.03.02 — [IpuknagHas MaTeMaTHka U

unpopmatuka, Ol «AHanu3 JaHHBIX.

4. Oobem JAUCHUITIJIMHbI (MO)Iy.]'lﬂ) B 3a4YC€THBIX ¢ANHUIAX U B AaKAJACMHUICCKHUX Jacax

C BBIACJICHHEM o0bemMa ayIlHTopHOﬁ (J]eKHI/II/I, CeMI/IHapr) H CAMOCTOSITEJIbHOM paﬁoTLI

o0yJarmmxcst
Bup y4yeOHoii padoThI 10 TUCHUILINHE Bcero Cemectp 7
(B 3/e m 4yacax) (B yacax)
OO0mast Tpy10eMKOCTb M CUMILINHBI 3/108 108
Konmaxkmmnasn paooma — 34 34
Ayoumopnuie 3anamus
Jexyuu 16 16
Cemunapbl, npakmuyeckue 3aHamusl 18 18
Camocmoamenshnan paboma 74 74
Bun Texyiero KoHTpouis KonTponbnas pabota KonTponbnas pabota
Bun npomexxyTouHol aTTecTanuu DK3aMeH DK3aMeH

5. Copepxkanue IUCUMIUIMHBI, CTPYKTYPUPOBAaHHOE MO TeMaMm (pa3aejam)
AMCHUIUIMHBI ¢ YKa3aHMeM HX 00beMOB (B aKaJleMHYEeCKHMX 4acax) U BHIAOB Y4eOHBIX

3aHATHH
5.1. Conep:xkaHue IMCUMUIIIMHBI

Tema 1. OcCHOBHBIE IOHATHS, XAPAKTEPUCTUKH BCTPAUBAEMBbIX CHCTEM

OcHOBHbIE IOHATHSA, KJTACCU(PUKALIMS BCTPAUBAEMBIX CUCTEM. AHAJIOIOBBIN U IIU(PPOBOIL
CUTHaJIbl. DJIEKTPOHHOE yCTpoucTBO. MckaxeHnune curHanoB. [IpenmyiecTBa M HEIOCTATKU
U(POBBIX CUTHAIOB. Bupl ndpoBbix curnanoB. Tumbsl qudppoBbIX yCTporcTB. Tpu Moaenu
1 poBbiX ycTpoicTB. Tpu Tuna BbixoaoB. CoeqMHEHHE BBIXOJOB Pa3HBIX THUIOB. THIIBI
opranu3anuu cBsze. [{ludpossie 251eMEeHTHI, y3J1bl, MUKpPOCXeMbl. [TOHSITHS TBOMYHOM JIOTHKH.
O0630p cOBpeMEeHHBIX BCTpauBaeMbIx cucteM. OCHOBHBIE TTPOOJIEMBI Pa3pabOTKKU BCTPAauBaEMbIX

cucteM. OCOOCHHOCTH ¥ OTPAHUYCHUS MPOTPAMMHBIX CPEACTB BCTPAMBAEMBIX CHCTEM
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Tema 2. IIporpamMmupoBaHue BCTPauBaeMbIX CHCTEM

KoMan a1t mHTEpIIpeTaTOp, IMpana J0cTyIa U rnpoiecchl. OOIIue MPUHIUIIB U TPUMEPDI
COCTaBJICHUS] KOMITBIOTEPHBIX MPOrPaMM JUIsl BCTPOCHHBIX cucTeM. O030p MHCTPYMEHTAIbHBIX
CPEICTB ISl MPOrpaMMHUpPOBAaHUA BCTPOEHHBIX cucTeMm. Cpena paspaboTymka, OHMOIMOTEKH,
TPaHCISITOPBI, PENAKTOPhl CBsA3eH, oTinanka. CpeiacTBa MporpaMMHpPOBAaHHS BCTpaMBaEMBbIX
cuctem. O030p cpenctB pazpadbotku 1O s BcTpauBaeMbix cucTeM. MHCTpyMEHTalIbHbBIC
cpenbl pa3pabOTKM 1Jii  MHKPOKOHTpOJIepoB cemeiictBa AVR. DOiemMeHTh  s3bIKa

nporpammupoBanus C u C++. [lpumeps nporpamm juist AVR u Arduino.

Tema 3. MeTogos10rusi pa3padoTKu NPOrpaMMHOIo odecneyeHus

OcHoBbl porpammupoBanus Ha s13bike Cu. Apxutektypa RISC. CtpykTypa nporpammel
s MUKpokoHTposutepa. [loptel BBoma BeiBOga. IIpepeiBanms. Talimepsl. Mcnosb3oBanue
HIMPOTHOUMITYJILCHOU MoayIsiiiuu. Pabota ¢ mamsitero EEPROM, FLASH. Opranuzanus cBsizu
C TEpPCOHAIBHBIM KOMIbIOTEpoM (uHTepdeiic RS-232). DOmymsatopbl W JOTHYECKHE
aHanu3atopbl. OQQexTuBHbIE IMIA0JIOHBI JOCTYNa K pa3IM4yHbBIM THUIAM  [aMATH
MUKpokoHTpoJsuiepa. [loncuctema ananoro-uugppoBoro npeodpa3oBaHuss MUKPOKOHTPOJLIEPA.
YcerpoiicTBa IHUCKPETHOTO BBOJA: KHOMNKH, IEPEKIIOYATENM, KJIaBUATYphl. Y CTPOMCTBA
WHUKALMNA: CBETOMO/IbI, CEMHUCETMEHTHBIE UHANKATOPbI, NHAUKATOPBI JOTUYECKOTO BBIXO/A C
Tpemsi coctosiHusIMU. M3yuenue untepdeiica UART. Uzyuenune untepdeiica [2C u padota ¢

b poBbIME naTunkamu. M3yuenune unrepdeiica SPl u pabora ¢ mnppoBEIME MOTYIISIMH.

Tema 4. OnepanmoHHbIE CHCTEMbI PEAJTbHOI0 BPEMEHH VI BCTPAUBAEMbIX CHCTEM
OmnepalmoHHbIE CUCTEMBI peabHOTO BPEMEHHU sl BCTpauBaeMbIX cucteM. OcoOeHHOCTH
BCTpauWBaeMbIX CHCTEM Ha 0a3ze Linux. OTnuuns «BcTpanBaeMbix» LiNUX-cHCTeM U cUCTeM Ha

0aze Android ot Desktop-Bepcuii. [TocTpoenue sigpa BCTpanBaeMoi ONepariHOHHON CHCTEMBI.



Tema 5. OcHoBBI MporpammupoBanue Ha Arduino

OObsacHeHne ocHOB mporpammupoBaHus noj Arduino. CpeacTBa mporpamMMHUpOBaHUS
Arduino. OOyueHue s3bIKy NpOrpaMMUpOBaHUs. Pexumbl oOMeHa WHpOpManued ¢
nepudepuitnpivu  yctporictBamu  (IIY). IIporpammubiii  BBOA-BBIBOJ, BBOA-BBIBOJ IIO
IPEPBIBAaHUSIM, TIPSIMOM JOCTYM K OTEpaTUBHON maMsTH. V3yueHne OCHOBHBIX THIOB JaHHBIX.
M3ydyeHne OCHOBHBIX OCHOBHBIX (YyHKIUH. 3yueHue OCTaabHBIX OCHOBHBIX KOMIIOHEHT
CHUHTaKcHuca s3blka. PaccMOTpeHne CHHTakcHuca s3blka Ha KOHKPETHBIX Npumepax. Pabora B

pPeKUMax NpCpbIBaHMA U 3aXBaTa. PaCCMOTpCHI/Ie HCKOTOPBIX MCTOJ0B IIPUHATHUA PCILICHUS.

Tema 6. UHcTpymMeHTa/IbHbIe NMporpaMMHbIe M anmapatHbie Moxyaum National
Instruments

HNucTpymMeHTalbHBIe MpOrpaMMHBIE W ammapaTHeie momyiau  National Instruments.
Ammaparaeie  1oratopmer  National Instruments: NI CompactRIO, mporpamMmupyemsrit
npoMbInieHHbIH KoHTposuiep Ha 0aze ITJIMC; NI roboRIO, po6oTu3npoBaHHbBIN KOHTPOJLIEP,
ucnonszyembiid B ctangapte FIRST Robotics Competition NI CompactDAQ, cuctemsl cOopa

nauabeix 1 USB u Ethernet. MonesasHOe mpoekTHpoBaHue BcTpanBaeMbix cucteM B LabVIEW

5.2. Y4eO0HO — TeMATHUYECKHH IJIaH

Ne HanmeHnoBanue TeM TpynoeMKocTh B 9acax DopmMbI
/ (pasnmesion) TEKYIIEro
I JUCHHUILIMHBI Bcero KonrakTHast pa6ora - Camocros- KOHTPOJISA
AyautopHasi pabora TeJbHast
Ob6mas, B| Jlekuuu | CeMuHapsl, pa6ora ycneBaeMoCTH
T.4.: MPaKTUYECKHE
3aHATHUS

OCHOBHBIC TTIOHATHS,

06
1 |xapakrepuctuku 12 4 2 2 8 CYARICHHC,
omnpoc
BCTPaMBaEMbIX CHCTEM
o (HporpammupoBanue 16 8 4 5 8 OOGcyxnenne,
BCTPaMBaEMbIX CHCTEM omnpoc




Ormpoc,
Metoponorus pa3paboTKu
BBITIOJTHCHHE
3 |mporpaMMHOTO 16 4 2 2 12
VH/IUBH Ty aTbHBIX
o0ecrieyeHus M
3a/laHui
Omnpoc,
OrnepalilnOHHBIE CUCTEMBI
BBITNIOJIHEHHE
4 |peanbHOrO BpeMEHH ISt 18 6 2 4 12
VHUBUTYaJIbHBIX
BCTPAMBAEMbIX CHUCTEM .
3a/laHui
Omnpoc,
BBITIOJIHEHHE
OCHOBBI VHUBUTYaJIbHBIX
5 |mporpammupoBaHme 30 10 4 6 20 3aJIaHuH,
Arduino KOHTPOJIbHAS
paborta
HNucTpyMeHTaNbHBIE
MporpaMMHBIE U O6cyxnenune
6 |[POIP 16 4 2 2 12 yxKneHue,
anmnapaTHble MOTYJIH orpoc
National Instruments
CornacHo
B nenom no 5
eOHOMY IJIaHy:
aucuAnIMHe 108 | 34 16 18 74 [VICOHOMYTUIAHY
KOHTPOJIbHAS
paborta
Wroro B % 31 47 53 69
5.3. Conep:xanue CeMHUHAPOB, MPAKTHYECKUX 3aHATHIA
HaumenoBaHnue tem IlepeyeHnb BONPOCOB 1151 00CYK/AeHUS HA DopMbI
(pa3)1e.1103) CEMHUHAPCKUX, NPAKTUYCCKUX 3aHATHAX, NpoBeAeHUs
M CHHILTHHBI peKoMeHyeMble HCTOYHMKH U3 pa3aesioB 8,9 3QHSITHI
(Yxa3bIBaeTcsl pa3/ies ¥ NOPSAAKOBBIA HOMeP
HCTOYHMKA)
OcCHOBHBIE TOHATHS, Urto Takoe BcTpanBaemas cucteMa. OCHOBHBIE 3aHsATHSA B
XapaKTEePUCTUKHU KOMIIOHEHTHI BCTpauBaeMoi cuctemel. [I[puMeHnenue MUHTCPAKTUBHOM
BCTPaUBaCMbIX CUCTEM | BCTpaWBAaE€MbIX CUCTEM B Pa3IMYHBIX 00JIACTIX dopwme B BUIE
(TIPOMBIIINIEHHOCTH, CBS3H, OBITY, aBBTOMOOWIISIX, AUCKYCCUU.
METUIINHE)
Pexomenoyemvie ucmounuxu. 8.[1],[2],[3]
[TporpamMmmupoBaHue CraHgapTHBIC THIBI JaHHBIX, ONEPATOPBI, CTPYKTypa | 3aHATHS B
BCTpaMBAaEeMbIX ccTeM | Tporpammsbl Ha si3bike C u C++. OyHKmMu, OMOINOTEKH | WHTEPAKTHBHOM
¢bynkuuid. Paspabortka mpumnmoxenms Ha s3pike C. | dopme B Buze
HuskoypoBHeBass ~ omTtumm3anus  pa3pabOTaHHOTO | JUCKYCCHH.
TIPHITOKCHHUS
Pexomenoyemvie ucmounuxu. 8.[1],[2],[3]
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Merononorus Pabora ¢ mopramu BBO1a-BhIBOIAa. Opranu3anus HNHurepakTuBHas
pa3paboTKu BbIBOJIa MH(popMaruu. Opranu3aiys BBOIa dopma,
IIpOrpaMMHOTO uHpopmanuu. OcHOBBI IM(POBOIT U aHATTOTOBOM IPaKTUKYM 11O
olecrieyeH s CXEMOTEXHUKH. AHATIOrO-1Iu(poBoe U 1UPPO- pCIICHUIO  337a4
a”anorosoe rnpeodpazoBanus. Kinaccudukarms o TEMaTuKe
nepudepuiiHbIX ycTpoiicTB. Pabora ¢ 3aHATUS u
MHUKpPOKOHTpoJiepoM. Talimepsl. IIpepsiBanus. KOJIJIEKTUBHOE
Hcnonb3oBanue pene. HInpoTHO-UMITYIBbCHAS o0cyxaeHne
moyssiiust. [TonkmroueHne cBerouoa yepes peleHui
COIIPOTHBIICHUE.
Pexomenoyemvie ucmounuxu: 8.[1],[2],[3]
OnepaiuoHHbIC OcoOeHHOCTH BCTpaWBaeMbIX cucTeM Ha 0Oasze Linux. | MHTepakTtuBHas
CHCTEMBI PEaIbHOTO IToctpoeHnue sgpa  BCTpauBaeMOW  OIEpPALMOHHON | (opma,
BpPEMEHU IS cucrembl. [Iporpammuoe obecriedeHne sk HOCTPOCHUS | [pakTHKYM IO
BCTPAaUBACMbIX CUCTEM | M pa3BepThIBaHUs 00pa3a BCTPAUBACMOMN CHCTEMBI. pellleHuo  3a/a4
Pexomenoyemvie ucmounuxu: 8.[1],[2],[3] 1o TeMATHKE
3aHATHUS u
KOJIJICKTHBHOE
o0cyxIeHne
pelIeHU
OcHOBBI OCHOBBI  MIPOTPAaMMHPOBAHUS  MUKPOKOHTPOJUIEPOB, | MHTepakTHBHAs
IPOTPaMMHUPOBaHUE XapaKTePUCTHKU U NPUMEHEHHE MUKPOKOHTPOJIIEPOB, | (opma,
Arduino usydenne Arduino IDE. VYnpasnenue CBETOAMONAMH | mpakTHKYM IO
CPE/ICTBAMH BUPTYJIbHOM CPE/IbI pellleHuo 334
Autodesk Circuits c npumenenneM ycioBHOroonepaTopa | o TeMATHKE
if. VYmpaBnemne RGB-cBeTommomoMm  cpeacTBamu S -
BUpTyainbHOU cpebl Autodesk Circuits» ¢ mpuMeHEeHnEM
wkna for. KOJIJICKTHBHOE
Pexomenoyemvie ucmounuxu. 8.[1],[2],[3] 06cy)KHGvHHe
pereHmit
HNHcTpyMeHTaIbHbIE MonenpHOe MPOEKTUPOBAHNE BCTPAUBAEMBIX CUCTEM B 3aHATHS B
MpOrpaMMHBIC 1 LabVIEW WHTEPaKTUBHOU
anmapaTHbIC MOAYJIN Pexomenoyemvie ucmounuxu. 8.[1],[2],[3] dopwme B BHIE
National Instruments JICKYCCHIA.




6. IlepeyeHnb yueOHO-MeTOAMUYECKOTO oOecnievYeHHs JAJIsi CAMOCTOSITEIbHOH PadoThI

o0yyarommxcs Mo TUCUMILIHHE

6.1. Hepequb BOIIPOCOB, OTBOAUMBIX Ha CAMOCTOATEC/IbHOEC 0OCBOCHHUE TNCIUIIINHDI,

(opMBbI BHEAYTUTOPHOI CAMOCTOSATEIbHOI PadoThI

HaumeHoBaHHne TeM

Ilepeyenb BOnpocos,

@DopMbI BHEAYAUTOPHOM

(pasnesion) OTBOJHUMbBIX Ha CaMOCTOSATEJILHOMI
AMCIUILTHHBI CaMOCTOSITEJILHOE OCBOCHHE paboTbI
OCHOBHBIE TTOHSITHA, Hckaxxenne curHainos. [loagaTrus n1BonyHON Pabora C yueOHOU
XapaKTEPUCTUKU JIOTHKH. JIUTEPATYPOH. Pa360p
BCTPAMBAEMBIX CUCTEM BOIIPOCOB IO TeMe
3aHATHS.

[IporpammupoBanue
BCTPANBAEMBIX CUCTEM

[MTpumepst nporpamm it AVR u Arduino.

PaGora ¢ yueOHoit
autepatypoii. Pazoop
BOIIPOCOB I10 TEME
3aHATUS.

Brinonnenue u 3amura
JIOMaITHe KOHTPOJIbHOU
paboTsl

Metoponorus OMyJIATOPBI U JOTHYECKUE aHAIN3ATOPBI. Pa6ora C yueOHO
pa3paboTku D¢ dexkTrBHBIC MIA0IOHBI TOCTYTIA K JIATEPATYPOIA. Pa3z6op
IIPOrPaMMHOTO pas3IMYHBIM TUIIAM NaMSATH BOIIPOCOB 10 TEME
obecrieyeHus MHUKPOKOHTPOJUIEPA. 3AHSTHIL
Onepanunonnsie cuctems! | [locTpoenue siapa BcTpanBaeMoi Pa6ora C yueOHOI
pEAJIbHOTO BPEMEHH I | ONEPallMOHHOMW CUCTEMBI. JUTEPATYPOH. Pa360p
BCTPaMBAaEMbIX CUCTEM BOTIPOCOB 1o TeMe
3aHATUS.
OcHOBBI PaboTta B pexxnMax NpepbIBaHus U 3aXBaTa. Pa6ora C yueOHOI
MIPOrpaMMUpPOBaHHE JUTEPATypPOH. Paz6op
Arduino BOIPOCOB MO TeMe
3aHSTHSL.
HNHcTpymeHTanbHBIE Po0oTu3upoBaHHbIif KOHTpOJLIED, Pabota c yueOHO
pOrpaMMHBIC U ucnons3yemslil B crangapre FIRST Robotics | nmureparypoii. Pa360p
armapaTHbIE MOTYJIH Competition NI CompactDAQ BOIIPOCOB o Teme
National Instruments 3aHSTHSL.




6.2. Ilepeyens BONPOCOB, 3a/1aHUI1, TeM VIS MOATOTOBKH K TeKylIeMy KOHTPOJIIO

IIpumepHbIe 321aHUSI KOHTPOJIbHOH PadoThI

1. Pa3paboTka U TecToBOE MojenupoBanue Ha Arduin0 cucTeMbl KOHTPOJIS JIOMyCKa B

3JaHHUC

2. Pa3paboTka u TecToBOE MojienupoBanue Ha Arduino KaJbKysTopa

3. Pa3paboTka u TecroBoe MoeaupoBanue Ha Arduino gacos

4. PazpaboTka u TecToBoe MojenrpoBanne Ha Arduino nudposoii knasuarypsl st [IK

5. Pa3zpaboTka u TecToBOC MoiepoBanue Ha Arduin0 cucTeMsl MMyJIbTa yIpaBJICHUS.

Kpumepuu 6anvnoii oyenxku paziuunvlx opm meKywe2o KOHMpOJs YCNneeaemocmu

codepafcamc;z 6 coomeemcmeyrouux MemooudecKux peKOMeHOauuﬂx ﬂenapmaMeHma araiu3a

OAHHBIX U MAUWUHHO20 0OVYEHUSL.

7. MDOoHI OIEHOYHBIX

oﬁyqamumxca o JTUCIMIIIMHE

Cpeacrs JdA MNPOBCACHUA HpOMe)KyTO‘IHOﬁ arrecranmmn

HepequL KOMHeTeHHI/Iﬁ C YKazaHHMCM HHIAUKATOPOB HX JOCTHIKCHHUA B IIPOLECCCE

OCBOEGHHS 00Pa30BaTEIHHOM IPOrPaMMBI COIepKUTCS B pazene 2. «IlepevyeHb miiaHupyeMbIX

pe3yJibTATOB OCBOCHHUS 00pPa30BaTeNbHONl NporpaMmbl (MepedyeHb KOMIIETEHIHil) ¢

YKazaHueM HHAUKATOPOB HUX JOCTHMIKCHHUA U INVIAHUPYEMBIX pPE3yJabTaTOB oﬁyqem/m 1o

AUCHUIITIHHE).

TumnoBbie KOHTPOJIbHBIE 32]aHUSI UJIM NHbIe MAaTEPHUAJIbI, HEO0OX0UMbIE
JJISL OLEHKH MHAUKATOPOB JOCTHKEHUS] KOMIIETCHIUI, 3HAHUI U YMEHU

HanmeHnoBanue HanmenoBanue uH- | Pesyjabrarsl o0y4enusi | Tunosbie KOHTPOJIbHBIE 3a-
KOMIIETeHIIUH AUKATOPOB [0CTH- | (YMEHUS] U 3HAHMA), COOT- | JAHUHA

JKeHHsl KOMIIETeH- | HECEHHbIE C HHIMKATOPAMH

M AOCTHKEHHNS] KOMIIeTeHINH
TTKTI-5. 1. lemoHCcTpHUpYeT Ymems pazpabatsiBath npo- | Hanumure nporpamMmy Ha Ar-
Croco0OHOCTE 3HAaHHUE METOJOB U rpaMmHoe obecrieueHue, uc- | duino, 9To0bI CBETOINOM MH-
IIPUMEHSTh MHCTPYMEHTOB MOJIb3YEMOT'0 BO BCTpaMBae- | rajl ¢ KakJbIM pa3oM ObICTpee
METO/JIbI U aHaJIM3a JaHHBIX U MBIX CUCTEMax B TeueHuu 10 cekyHI, myreMm
UHCTPYMEHTBI MAaIIMHHOTO no0aBieHUs KOMaH/1
aHaM3a TaHHBIX U | 0OydeHUs digitalWrite() u delay ().
MaIIMHHOIO
oOyueHus npu 3Hamp TPUHIMANEL TPOEKTH- OpranuzoBaTh  BKIJIIOYEHHUE
IIOATOTOBKE poamms u  paspaGorku | CBETOAMOIOB IO MOPSIKY M
AHAIITIICCKOTO BCTPaMBAaEMbIX CUCTEM
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Cobepure cxemy. CocraBbTe
CIEAYIOIINHN KO €CJIM KHOTKA
HE Ha)XKaTa, TO CBETUTCS 3¢lIe-
HEIM cBeromuond. Muaue cse-
TUTCS KPACHBIN CBETOAUO.

Cobepute cxemy. CocraBbTe
KOJ: Tpu BKiroueHuu Arduino
KIAET BHIOOP IOJIH30BATEIIS.
3arem eciu 1-as KHOIIKA ObLIa
Ha)kaTa, TO OyIeT CBETUTCS
KpacHBI CBETOJWOM, a €CJIH
OblIa HaXKaTa 2-ast KHOIIKA, TO
OyJIeT CBETUTCS 3€JICHBIN CBe-
TOJHOI.

Hanumure nporpammy Ha Ar-
duino. CeToauo s MoAKII0YEH
K 1 nudpoBomy mopty, KOH-
TaKT YCTAHOBJIEH Ha PEXHUM
BbIBOJIa, CBETOAUO] TopuT 10
CEKYH]I, may3a 4 CeKyH/IbI.

Hanmmunre nporpamMmy Ha Ar-
duino. Ceeroauo MOaKIOYEH
K 5 undpoBoMy HOpTy, KOH-
TaKT YCTaHOBJIEH Ha PEXUM
BBIBOJIA, CBETOAHMOJl TOPHUT S
CEKyH/]I, Tay3a 3 CEeKyH/IbI.

000CHOBaHUS 2. JleMoHCTpUpYET Ymems» aBTOMaTH3upoBaTh
q)HHaHCOBO' 3HAaHUEC IIPUHIIUIIOB THUITIOBBIC IMTPONU3BOJACTBCHHBIC
3KOHOMHWYECCKUX IIOATOTOBKHN npoueccCbl, B TOM YUCIIC HO-
peI_HCHI/Iﬁ AHAJIUTUYECKOI'O CAIre I/IHTerpaTI/IBHHﬁ Xa-
000CHOBaHUS pakrep
(dbrHaHCOBO-
YKOHOMHYECKHUX 3Hamp NPUHIUIIBI OpraHu3a-
peIICHHUH. LMW allapaTHbIX MmI1aThopMm
IJi1 BCTPanBACMbIX CUCTCM
3. Bnaneer | Ymemo COIIPOBOXK/IATh
HaBbIKaMU BCTpauBacMbIC CHCTCMbBI C
HUCITIOJIB30BaHUA HCITOJIB30BaHUECM CCpBUC-
METO/IOB ¥ | HOTO MPOTpaMMHOTI0 obecrie-
HHCTPYMCHTOB YCHUA
aHaJin3a JaHHBbIX H
MAalImHHOT' O
00yueHus npu 3namp OCOOCHHOCTH TIPO-
MNOJATOTOBKE mecca HHTETrpalvii W IO~
AHAJIUTUYECKOT O JACPKKU BCTpAMBACMBIX CH-
000CHOBaHUS CTEM B COCTaBC alIapaTrHo-
q)HHaHCOBO- IIporpaMMHbBIX KOMILJICKCOB
OKOHOMMUYECCKUX
peleHu
IIpuMepHBIE BONPOCHI AJIS MOATOTOBKH K IK3aMEHY
1. OCHOBHBIC TTOHATHS, KITaCCU(DHUKAIIMSA BCTPAUBAECMBIX CHCTEM
2. AHanoroBbIil 1 HUPPOBON CUTHAIIBI
3. DIeKTpOHHOE yCTPOMCTBO
4, HckaxkeHue CUrHAJIOB
5. [IpeumytiecTBa ¥ HEAOCTATKHU IIU(PPOBHIX CUTHAIOB
6. Buibl M poBBIX CUTHATIOB
1. Tunel tUPpPOBBIX YCTPONCTB
8. Tpu Mmoaenu nupoBLIX YCTPOHCTB
9. Tpu Trma BEIX0O10B

| —
©

COGI[I/IHGHI/IG BBIXOIOB pPa3HbIX THUIIOB
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11.
12.
13.
14.
15.
16.
17.
18.

Turbel opranusanuu CBa3en

[{udpoBbie 31eMEHTHI, Y3IIbl, MUKPOCXEMBI

[ToHsI TS TBOMYHOM JIOTUKHU

O030p COBpEMEHHBIX BCTPAaUBAEMBIX CCTEM

OcHoBHBIE ITPOOIEMBI Pa3padOTKH BCTPAMBAEMBIX CUCTEM

Oco0eHHOCTH U OTPaHUUEHUS IPOTPAMMHBIX CPEACTB BCTPAUBAEMBIX CHCTEM
Komananselil HHTEpIPETATOpP, IPaBa JOCTYIIA U MPOLECCH

OO1Me MPUHUUIIBI U TPUMEPBI COCTABJICHHSI KOMIIBIOTEPHBIX IPOrPAMM IS

BCTPOCHHBIX CUCTCM

19. O0630p HHCTPYMEHTAIBHBIX CPEICTB JJIS IPOTPAMMHUPOBAHMS BCTPOCHHBIX CHCTEM

20. Cpena pa3paboTunka, OMOIHOTEKH, TPAHCIATOPHI, PEAAKTOPHI CBA3EH, OT/IaIKa

21. CpencrtBa mporpaMMUpPOBaHUS BCTPAUBAEMBIX CUCTEM

22.  O630p cpencts pazpadotku [1O 1151 BCTpanBaeMbIX CUCTEM

23. HHcTpyMmeHTanbHBIE Cpeibl pa3pabOTKH JIsi MUKPOKOHTPOJUIEpoB cemeiicTBa AVR

24. DneMeHTHI si3bIKa porpammupoBanust C u C++

25.  Ipumeps! nporpamm aiust AVR u Arduino

26.  OcHOBBI IPOrpaMMHUpPOBaHUs Ha sA3bIKe Cr

27. Apxutektypa RISC

28. CtpykTypa mporpaMMBbl IS MUKPOKOHTPOJLIEPA

29. IlopTsl BBOJA BBIBOIA

30. IIpepwiBanus

31. Taiimepsr

32. Hcnonp3oBaHWE MIMPOTHOUMITYIBCHON MOTYJISIIUN

33. Pab6ora ¢ namarsro EEPROM, FLASH

34.  Opranu3zaiys CBsI3U ¢ TIEPCOHANTBHBIM KOMITbIOTepoM (MHTEpdeiic RS-232)

35.  DMyJATOPHI U IOTHYECKHUE aHATU3aTOPbI

36. DddextuBHble  MAOMOHBI  JOCTyNMa K  pPa3IMYHBIM  THIAM  TaMSTH
MUKPOKOHTpOJIIEpa

37. Tloacucrema ananoro-uugppoBoro NpeoOpa3oBaHuss MUKPOKOHTPOJIIEpa
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38.
39.

YerpoiicTBa TMCKPETHOTO BBOIA: KHOIIKH, EPEKIIIOYATENH, KIIABUATYPbI

yCTpOﬁCTBa WHAWKAIIuM . CBCTOAMNOABI, CCMUCCTMCHTHBIC HNHAWKATOPBLI,

HHIHUKATOPbI JIOTUYCCKOI'O BbIXOAd C TPEMA COCTOSHUAMU

40.
41.
42.
43.
44,
45,

BEPCHI

46.
47.
48.
49.
50.
ol.

Nzyuenne uatepderica UART

Nzyuenne untepdetica 12C u padora ¢ HUPpOBIMH JaTINKAMH
Nzyuenne uatepdetrica SPl u padota ¢ udppoBbIMU MOTYISIMU
OmnepalimoHHBIE CHCTEMbI PEATBHOTO BPEMEHH JIJIsl BCTPANBAaEMbIX CUCTEM
Oco0eHHOCTH BCTpanBaeMbIX CUCTEM Ha Oaze Linux

Otnuuns «BcTpauBaeMbIx» Linux-cuctem u cuctem Ha 6asze Android ot Desktop-

[TocTpoenue siapa BCTpauBaeMoON ONEPALIMOHHON CUCTEMBI

OOBsiICHEHHE OCHOB IIPOTrpaMMUpPOBaHus moa Arduino

CpenctBa mporpammupoBanust Arduino

OOyueHue S3bIKY MPOrpPaMMHUPOBAHMUS

PexxumMbr oOMena uHdopmanueii ¢ nepudepuitnbimu yecrporictBamu (1Y)

[IporpaMMHBIM BBOA-BBIBOJ, BBOJ-BBIBOJ MO NPEPBIBAHUAM, HPSIMOM TOCTYH K

OIIEPAaTUBHOM MMAMSATH

52,
53.
o4,
55.
56.
57,
58.
59.

N3ydeHne OCHOBHBIX THUIIOB JJAHHBIX

M3yyeHne OCHOBHBIX OCHOBHBIX (DYHKIIMIA

M3ydeHne oCTalbHbIX OCHOBHBIX KOMIIOHEHT CUHTAKCHUCa A3bIKa

PaccmoTpenne cuHTakcuca si3blka Ha KOHKPETHBIX ITPUMEpPax

Pabora B pexxumax npepbIBaHMsI U 3aXBaTa

PaccmoTpenne HEKOTOPBIX METONOB NIPUHATUS PELICHUS

HHCcTpyMeHTaTbHBIC POrpaMMHbIE 1 anmapaTtabie Moxyu National Instruments

Annapataeie  tmargpopmer  National — Instruments: NI CompactRIO,

IpOrpaMMUpPYEMbIN TPOMBIIIIEHHBIN KOHTpoJuiep Ha 6aze [TJIMC

60.

NI roboRI0O, poboTr3rpoBaHHbI KOHTPOJUIEP, UCHIOIB3yeMbIii B cTannapte FIRST

Robotics Competition NI CompactDAQ

61.

Cucremsl coopa ganubix 11t USB u Ethernet
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62. MonuenbpHOE MPOSKTUPOBAHKE BCTpauBaeMbIx cuctem B LabVIEW

IIpuMep 3K3aMeHALIMOHHOI'0 OMJIeTa

denepanbHOE TOCYIAPCTBEHHOE 00pa30BaTeIbHOE OO HKETHOE YUPEIKICHUE
BbICIIIET0 00pa30BaHUs
«®UHAHCOBBI1 YHUBEPCUTET
ITPU ITIPABUTEJIbCTBE POCCHMCKOM ®EJIEPAILIUN»
(PuHAHCOBBI YHMBEPCUTET)

JlemapTaMeHT aHaJIM3a JAHHBIX U MAIIMHHOTO O0YYEeHHUs

Jucnunuaa: «[IporpaMMupoBaHue 71 BCTPAaUBAEMBIX CHCTEM»

@dakynbpTeT HHPOPMAITMOHHBIX TEXHOJIOTUH U aHATN3a OOJIBIINX TaHHBIX

dopma 00ydeHUS:

Cemectp:

Hanpasnenune noarorosku: 01.03.02 - IIpukinagHas MaTeMaTuka 1 nHGOpMaTHKA

BUJIET Ne ___

1. Otnnuns «BcTpanBaeMbIx» Linux-cucrem u cucteM Ha 6a3e Android ot

Desktop-Bepcuii (10 6aJ110B)
2. Apxwurektypa RISC (10 6an10B)
3. 3anauva:

CocraBbTe CJIGIIYIOIIII/If/'I KOA: €CJIM KHOIIKAa HEC HaXXaTa, TO CBETHUTCs 3elIeHBIN cBeToauoa. MHaue

cBeTUTCS KpacHbI cBeToanon (40 6amnoB).

ITonrorosun B.I'. AGamun
Yr1Bepxaaro:
[TepBrlil 3aMeCTUTEND PYKOBOJIUTENS JIETAPTAMEHTA A.Il'. CBupuHa

8. IlepeyeHb OCHOBHOM W JAONOJIHMTEIbHON Yy4eOHOH JIMTEpaTypbl, HEOOXOAUMOM

IJISE OCBOCHMS TUCIUILINHBI

OcHoBHas iuTEpPaTypa:

1. Kynpssues, H. I'. DneMeHTapHble OCHOBBI TPOTPAaMMUPOBAHUS BCTPAUBAEMBIX CUCTEM
: yuebnoe nocooue / H. I'. Kyapssues. — ['opHo-Anraiick : 'AI'Y, 2021. — 148 ¢. — O3bC
Jlanb. — URL.: https://e.lanbook.com/book/178005 (mara oopamenus: 19.04.2023). — Texkcr :

DIIEKTPOHHBIM.
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2. Msacuaukos, B. U. ITporpamMmmHoe oOecriedeHre BCTpauBaeMbIX CUCTEM . JTA0OpaTOPHBIH
npaktukym [/ B. HW. MscHukoB. — ﬁOMKap—Oﬂa :  TIOBOMKCKHM TrOCYIapCTBEHHBIN
TexXHoJIoTuueckuil yuusepcuret, 2018. — 148 c. : Tabin., ui., cxem. — ObC YHuBepcuterckas
oubmuoreka ONLINE. — URL: https://biblioclub.ru/index.php?page=book&id=483742 (mara
obpamenus: 19.04.2023). — TekcT : 37E€KTPOHHBIH.

JlonoiHMTE ILHASA JIUTEPATypa:

3. Kpyrckux, B. B. MonenupoBanue B LabVIEW : yueOHoe mocobue asns By3oB / B. B.
Kpytckux. — Mocksa : FOpaiit, 2023. — 171 c. — (Bsicmee o6pazosanue). — ObC IOpaiir.
— URL.: https://urait.ru/bcode/519681 (naTta oopaienus: 19.04.2023). - TekcT : 31€KTPOHHBII.

9. Ilepeuenb pecypcoB HH(POPMANNOHHO-TEIEKOMMYHUKAIMOHHON  ceTH

«I/IHTepHeT», HCOﬁXOIlI/IMbIX AJIAA OCBOCHHUA JUCHUIIIINHBI

1.  HuadopmanmoHHO-00pa3oBaTeabHbIA MOpTal (DUHAHCOBOTO YHHBEPCHUTETA IMPU
[TpaButenscTBe Poccuiickoit denepanuu http://portal.ufrf.ru/

2. CaiiT nemapTaMeHTa aHaJIM3a JAaHHBIX U MAITMHHOTO O0y4YeHUSI.

3. DnektponHas oudaunorexka Gunancosoro yuusepcureta (3b) http://elib.fa.ru/

4.  DnekrpoHHo-O0uOIMOTeuHas cuctema BOOK.RU http://www.book.ru

5. DNeKTPOHHO-6HOIMOTeuHas cucTeMa «Y HuBepcuTeTckas oubnnoreka OHJIAMH»
http://biblioclub.ru/

6. DeKTPOHHO-0MOIMoTeYHas cucteMa Znanium http://www.znanium.com

7. DNeKTPOHHO-6MbIMOTeuHas cucTeMa u3narensera «<FOPAMTY https://urait.ru/

8. DNEeKTPOHHO-O0MOIHOTEeYHAs cucrema U3/1aTeIbCTBA [Ipocnekt
http://ebs.prospekt.org/books

9.  DuexTpoHHO-OMOIMOTEYHAs cucTeMa u3arenbeTa «Jlauby https://e.lanbook.com/

10. DnextpoHHas ouomoTeka W3 pareabpckoro oMa «I"peOEHHUKOBY
https://grebennikon.ru/

11. Jlenosas onnaiiH-oOunonmoteka Alpina Digital http://lib.alpinadigital.ru/

12. Hayunas snextponnas 6udauoreka eLibrary.ru http://elibrary.ru

13. HamumonanwsHas 3aeKkTpoHHas OubanoTeka http://H36.pd/
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14.  CITAPK https://spark-interfax.ru/

10. MeTozmqecmle YRa3aHust AJas Oﬁy‘lalOI[II/IXCH 10 OCBOCHHNIO TN CIUIIJIMHbBI

OcHoBHbIE JTambl paboThl cTyAeHTa o gucuumuinHe «[IporpammupoBanue st
BCTPAaUBAaEMBIX CHCTEM)»

1. [TpenBapuTenbHas OpUEHTUPOBKA B MOAJIEKAILEM U3YUEHUIO yUeOHOM MaTepuae
10 IIpOorpammMe.

2. O3HaKOMJIEHHE C pEKOMEHI0BAHHOM yueOHOM JIUTepaTypoOu.

3. CrnymaHue M KOHCIEKTHUPOBAHUE JIEKLUN, a TAK)KE BBIIIOJIHEHHE IPYIMX BHUJIOB
y4eOHOM paOOoTHI.

4, [InanupoBaHre caMOCTOSTENBHOU PaOOTHI.

5. O0o6meHne u cucremaruzanus MHGOPMaLUU, NOYEPIHYTOW H3 JIEKIUH U
IIPOYUTAHHOM JINTEPATYPHI.

6. BrlnonHeHrEe KOHTPOJIBHOU PabOTHI.

PexoMenaanuu o padbote ¢ yueOHbIM MaTepUATIOM:

1. Oco3HaBanTe HAIMYHBIN YPOBEHb ITOJyYEHHBIX BAMU 3HAHUM.

2. B curyannu HEenoHMMaHWS HYKHO BBISIBUTH TOT INEPBUYHBIM YpOBEHb U
(dakTOpbl HEMOHUMAaHMSI, KOTOPBIE CTAIH MPEMSITCTBUEM TOHUMAHUS TOCJIETYIOIIETO.

3. 3anaBaiiTe camu ceGe BOIPOCHI U MbITANTECh OTBETUTh HA HUX.

Pexomenpanuu no paboTe Ha JIEKIUH U € JEKIUOHHBIM MaTepUaIoM:

1. OcHoOBHas 3a/1a4a Ha JICKIUHA — OCMBICJIICHUE U3JIaraéMoro B HEM MaTepuania.
Jis 3TOro HeoOXoIMMO CiyllaTh JIEKIIMIO C CaMOro Havana, He YIycKas oOIluX,
OPHEHTUPYIOLIUX B MaTepUalie PacCyKICHUN U YCTAHOBOK JIEKTOPA.

2. Benenue 3anmceii Ha JIGKIIMM BaXHO W TMOJIE3HO IS JIYYILIETO
OCMBICITMBAHMSI MaTepuayia, sl COXpaHEHUs HHPOpMALMM, C IeJbl0 €€ JajJbHeHIIero
VCIIOJIb30BaHUSL.

3. Jns  obneryeHuss 3amucud  PEKOMEHAYETCSl MPUMEHATh COKpaLICHHS

MOBTOPAIOMUXCSA TCPMHUHOB WUJIK XOPOIIO M3BECTHBIX MOHSTHMH.
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PexoMeHtaninu no paboTe ¢ TUTEpaTypoOu:

1. Eciy BO3HUKIM 3aTpyJHEHMs IIPU Pa3bICKMBaHUM MaTepuaia, o Kakomy- JIn0o
KOHKPETHOMY BOIIPOCY, CJI€AYyET OOPAaTUTHCSA K MMPEIMETHOMY YKa3aTeN0, Halle4aTaHHOMY, Kak
IIPaBUJIO, B KOHLIE KAXKJIOTO JIUTEPATyPHOIO HCTOYHUKA.

2. [IpenMeTHBI yKa3aTenab — 3TO aipaBUTHBIN CIIMCOK OCHOBHBIX HAYYHBIX MOHSATUH
(TEpMHHOB), COJIEpPKAHUE KOTOPBIX PACKPBITO B KHUIE, PAIOM C TEPMUHOM CTOST YHCIA,
0003HaYaroIIKe HOMEpa CTPaHMIl, Ha KOTOPBIX M3JI0KEH MaTepual, OTHOCSIIMNCA K JaHHOMY

IIOHATHIO.

11. llepeyeHb NH(POPMALMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX PHU OCYIIECTBJIECHUN
00pa3oBaTeJIbHOIO IMpolecca N0 JHCHUILIMHE, BKJKYAas INepedYeHb He00X0IMMOoro

NMPOrpaMMHOI0 o0ecne4yeHnss U MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTEM

11.1. KOMIUIEKT JIMIIEH3UOHHOTO MPOrPaMMHOI0 00ECIICUEHUS:
Astra Linux, Libre Office, AatuBupyc Kaspersky
11.2. CoBpemeHHble TpodeccCHOHANbHbIE ©0a3bl JaHHBIX W WHGOPMAIIMOHHbBIE
CIIPaBOYHBIE CUCTEMBI
-MudopmanrionHo-npaBoBas cuctema «['apanm»
-udpopmanmronno-npasoas cuctema «Koncynbrant [1mocy»
-DnextponHast sunukioneaus: http://ru.wikipedia.org/wiki/Wiki
-CuctemMa KOMITIEKCHOTO packpbiTus nHpopmaru «CKPUHy -http://www.skrin.ru/
11.3. CeprudunmpoBaHHbIE TpPOTpaMMHBIE W amNlapaTHbIE CPEACTBA  3aIUTHI
UH(pOpMAIUK - HE UCTIOJIb3YIOTCS
11.4. Python 3.
11.5. StarUML.

12. Onucanmne MaTepHAJIbLHO-TEXHUYECKOI 0a3bl, HEOOX0TUMO¥ JJI51 OCYIIECTBICHUS

00pa3oBaTeJLHOI0 Mpolecca Mo JMCHUILIHHE

HGKL[I/IOHHBIG 3aHATHA ITPOBOJATCS B MyJ'IBTPIMC,Z[HﬁHBIX AYJAUTOPUAX, & CCMHUHAPCKUC

3aHATHA — B KOMIIBIOTCPHBIX KJIaCCax.
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