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1.HanmeHoBaHue AUCIHUIIJIHHBI
I[I/ICI_[I/IHJII/IHa «HpOFpaMMI/IpOBaHI/Ie AJIs1 BCTpauBaACMbIX CUCTCM»

2. Ilepeyenpb JIaHUPYEMBIX Pe3yJbTATOB OCBOCHUSI 00Pa30BaTEILHOM
NporpamMmsl (epevyeHb KOMIETEHIUI) ¢ YKa3aHHEM MHAHUKATOPOB MX JOCTHKECHUS
U IVIAHUPYEMBIX pe3yJibTaTOB 00yYeHHS 10 JUCHMILINHE

Huctumnna «IIporpammupoBanue Jjsi BCTPAUBAEMBIX CUCTEM» OOECHeUUBAET
UHCTpyMEHTapuil popMupoBanus ciaeayomux komnerenuui: ITKII-5.

Pe3yabTaThl 00yueHus (YMEeHUS U
Kox Y y v

KOMITeTe HaumenoBanue HH}JHKaTOpBI JOCTHUKCHU A 3HaHI/Iﬂ), COOTHECCHHBIC C
KOMIIETEHIIU U KOMIIETEHIM U NHAUMKATOPAMHU JOCTHIKECHUSA
HOHH KOMIIETCHIINU
3HATBH. METO/IbI, KOHIIETITYaIbHBIC
MOJIOXKEHUS NH(POPMAITMOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTUH,
. WHCTPYMEHTOB MX aJanTaIuy K
- leMOHCTpHpYeT 3HaHNe TIPE/ICTABIICHHIO PE3yIIbTATOB
METOJIOB 1 HHCTPYMEHTORB Hay4HO# PAGOTEI
aHajan3a JAHHBIX U
MAaIIMHHOTO O0yUEeHUS. )
ya YMeTh: NpUMEHSTh U3YYCHHBIC
TEOPETUYCCKUE TIOJIOKEHUS B
CnocoOHOCTh poheCCHOHATBHON IEATETLHOCTH
IPUMEHATH METOIbI IIpU aHaJIU3€ PE3YyJIbTATOB HAYYHBIX
Y UHCTPYMEHTHI UCCIIeIOBaHUM U yueOHON paboThI
aHaJin3a JaHHBIX U 3HATH: BO3MOKHOCTH M CPEICTBA
MAIIAHHOTO peanu3anuu METoJ0B 00paboOTKH
6 2. JleMOHCTpHUPYET 3HAHKUE
O0Y4YCHHUA IPpHU JIAHHBIX B PA3JIMYHBIX
IIKII-5 MPUHIIMIIOB TOATOTOBKHU
MMOJATOTOBKE MIPOrPpaMMHBIX IPOTYKTaX
aHAJIUTUYECKOTO
aHAJIUTUYECKOTO

000cHOBaHMs (PTHAHCOBO-

000CHOBaHUSA N YMeTh: OLICHUBATh Pa3IMYHbBIC
SKOHOMHYECKHX PEIICHH. —_

(hMHAHCOBO- crocoOb1 00pabOTKH TaHHBIX C

SKOHOMHYECKUX MO3UIHH Mpo(dhecCHOHATBHOM

pe]_]_[eH]/If/'I JCATCIIBHOCTH

3. Baageer HaBbIKAaMU

HUCIOJBb30BAHNA METOIOB U 3HaTh: METOBI U UHCTPYMEHTHI
HHCTPYMCHTOB aHaJIN3a aHaJIM3a JaHHBIX 1 MAaIlIMHHOT'O
JaHHBIX 1 MAalllUHHOT'O 06yquI/1;1

O6y‘leHI/I${ IIprU NOATOTOBKE

aAHaAJIUTHUUYECKOTO YMeTh: MNPUMCHSATH MECTOIBI U
000CHOBaHUSA (I)I/IHaHCOBO- HHCTPYMCHTBI aHAJIN34a JaHHBIX

OKOHOMHNYCCKHNX pCI_HeHI/Iﬁ




3.MecTO IMCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHBIX IPOrpaMm

HMucuunnuna «IIporpaMmupoBaHue AJjisi BCTPAMBAEMBIX CHCTEM)» OTHOCHUTCSI K
Moyt poduist mo HampasiaeHuto noarotoBku 01.03.02 - [MpukinagHas maTeMaTuka u
nHpopmaruka, npoPwib «AHaIW3 JaHHBIX M TMPUHSITHE PEIICHUH B SKOHOMHUKE H
(duHaHCaX».

4.00beM TMCHUIIMHBI (MOXYJIsI) B 32U€THBIX €IMHUIAX U B AKAIeMUYECKHUX
yacax ¢ BblJeJIeHHeM 00beMa ayIuTOPHOM (JIeKIMU, CEeMHUHAPBI) H
CaMOCTOAITEJIbHOI padoThl 00yYAKOIIUXCSH

Ounas popma oOyueHust

Bua yueOHo# padoThl 10 JUCHMILIIUHE Bcero (B 3/e 1 yacax) Cemectp 7 (B yacax)
OO0mas TpyI0eMKOCTh JTUCITUTITHHBI 3/108 108
KonraktHas pabota — AyIUTOpPHBIE 3aHATHS 34 34
Jlexun 16 16
CemuHapbl, TPAKTUYECKUEC 3aHATHUS 18 18
CamocrositensHas pabora 74 74

By texymero KOHTpoJIst KontpospHas padota KontponbHas padota

Bua npomexyTouHOM arTecTanuu DK3aMeH DK3aMeH

OuHo — 3a04Has popMa 0OyUECHHUS

Buj yueOHo# padoThl 110 JUCHMILIIMHE Bcero (B 3/e m yacax) Cemectp 8 (B yacax)
OO6mrast TpyA0€MKOCTh UCIUTLTHHBI 3/108 108
KonraktHas pabota — AyIUTOpPHBIEC 3aHATHS 24 24

Jlekuun 8 8

CeMuHapbl, IPAKTUYECKUE 3aHATUS 16 16
CamocTosrenpHas paboTta 84 84

Bun tekyiero KoHTpoJIst KonrtposnrsHas pabota KonTtpospHas pabota

Bun npomexxyTouHO# aTTecTanuu DKk3ameH DK3amMeH




5.Coaep:xxanue TUCHUILIMHBI, CTPYKTYPHUPOBAHHOE 10 TeMaM (pa3jaesiam)
AUCUMILVIMHBI ¢ YKa3aHHEM MX 00beMOB (B aKaJeMHUYECKHUX Yacax) U BUA0OB
Y4eOHBIX 3aHATHI

5.1.ConepxxaHue TUCHMILIMHBI

Tema 1. OcHOBHBIC NOHATHS, XaPAKTEPUCTUKH BCTPAMBAEMBbIX CHCTEM

OcHOBHBIE MOHATHS, KiIacCU(UKAIMs BCTPAaUBAEMbIX CHCTEM. AHAJIOTOBBIA U
(G POBON CUTHAJBI. DNEKTPOHHOE ycTpoilcTBO. Mckaxenue curnanos. [lpenmymiecTra
U HemocTaTku UU(poBbIX curHanoB. Bunbl 1udpoBbix curHanoB. Tumbl 1mudpoBbIX
yctpoiictB. Tpu monenu uudpoBbix ycrpoiictB. Tpu Tuma BbixogoB. CoenuHeHue
BBIXO/IOB pa3HbIX THUMOB. Tumbl opranu3auuu cBsizeil. LludpoBbie s1meMeHThI, y37bl,
mukpocxembl. [lonatuss nBomuHON soruku. OO030p COBPEMEHHBIX BCTPAMBAEMBIX
cucreM. OCHOBHbIE NpPOOJIEMBI pa3padOTKH BCTpauBaeMbIX cucTeM. OCOOEHHOCTH W
OTrpaHUYEHHUS MPOrPAMMHBIX CPEJICTB BCTPAUBAEMBIX CHCTEM.

Tema 2. IlporpammupoBaHne BCTPAMBAEMBbIX CHCTEM

KomanHblil uHTEpIIpeTaTOp, MpaBa I0CTyNna U rnpoiecchl. O01Me NPUHIUIBL U
OpUMEPbl COCTaBJIEHUS KOMIBIOTEPHBIX MPOrpaMM JJisi BCTPOEHHBIX cucteM. O030p
MHCTPYMEHTAJBHBIX CPEACTB ISl IPOrpaMMHPOBAaHMS BCTPOEHHBIX cucTeM. Cpena
pa3zpaboTunka, OMOIMOTEKH, TPAHCIATOPHI, PENAKTOPhl CBA3eH, oriaaka. Cpeacrtsa
IpOrpaMMHUpPOBaHUsS BCTpamBaeMbix cucteM. OO030p cpeactB paspabotku [10 s
BCTPaMBAaEMBbIX CUCTEM. NHcTpyMeHTanbHbIE cpensl pa3paboTKH JUTSL
MUKPOKOHTpOJIIEpOB cemeiicTtBa AVR. DnemeHnThl sA3bika nporpammupoBanusg C u C++.
[Tpumepsr mporpamm i1t AVR u Arduino.

Tema 3. MeTomosiorusi pa3padoTku NpOrpaMMHOro odecrneyeHmst

OcHoBbl nporpammupoBanus Ha s3bike Cu. Apxutektypa RISC. Ctpykrypa
porpaMmebl it MUKpokoHTpoJsuiepa. [loptel BBoga BbiBoga. IIpepsiBanus. TaiiMepsl.
Hcnonp3oBanue MHUPOTHOMMITYJIBCHON Momymsiiuu. Pabora ¢ mamsateio EEPROM,
FLASH. Opranuszaiust cBS3u C NEPCOHAILHBIM KOMITbIOTEpOM (MHTepdeiic RS-232).
OMyJISTOPBl W JIOTUYECKHE aHaMu3aTopbl. ODQdeKTuBHBbIC IMMIAa0JOHBI JIOCTYMa K
pa3TUYHBIM THUIIAM TaMATH MHKpOKOHTpoiuiepa. [loacucrema anamoro-nudpoBoro
npeoOpa3oBaHus MUKPOKOHTpOJUIepa. Y CTpPOMCTBA JUCKPETHOTO BBOJA: KHOIIKH,
MePEKIII0YATEIH, KJIaBUATYPHI. YcerpoiicTBa WHIUKAIHU: CBETOJIUO/BI,
CEMHUCETMEHTHbIE WHJUKATOpPbl, HMHAUKATOPHl JIOTUYECKOTO BBIXOJAA C  TpeMs
cocrosinusamu. M3yaenne unatepdeiica UART. Usyuenne urtepdeiica [2C u pabora ¢
mudpoBeiMu  naTunkamu. W3yuenume wunHTepdeiica SPI m pabGora ¢ mmudpoBbiMu
MOJYJISIMH.

Tema 4. Onepaunonnble CHUCTEMbI PC€aJIbHOI0 BPEMEHH INJ BCTPAaUBA€MbIX

CHCTEM
OHepaHI/IOHHBIe CUCTCMbI pPCAJIbHOIO BpPCEMCHU OJIA BCTPAUMBACMBIX CHCTCM.

6



Oco0eHHOCTH BCTpanBaeMbIX cucTteM Ha 6aze Linux. Otiauums «BcTpanBaemMbix» Linux-
cuctreM u cucteM Ha ©0aze Android ot Desktop-Bepcuii. IlocTtpoenue sapa
BCTPAUBACMOM OIIEPALIMOHHON CUCTEMBI.

Tema 5. OcHoBBI TporpamMmmupoBanue Ha Arduino

OObsicHeHue  OCHOB  mporpamMmmupoBaHus  noj  Arduino.  Cpencrtsa
nporpammupoBanusi Arduino. O0yuyeHue sS3bIKy IporpaMMupoBanus. Pesxxumbl oOMeHa
uHpopmarmeit ¢ nepudepuitnpiMu ycrporicteamu (I1Y). IIporpamMMubIii BBOJI-BBIBO/I,
BBOJI-BBIBOJI IO MPEPHIBAaHUSAM, HPSIMOM JIOCTYN K ONepaTUBHON mamsTH. M3ydenue
OCHOBHBIX THUIIOB JaHHBIX. M3ydeHHWE OCHOBHBIX OCHOBHBIX (yHKuMH. W3ydenue
OCTaJIbHBIX OCHOBHBIX KOMIIOHEHT CHHTaKcHca s3blka. PaccMOTpeHue CHHTakcuca
A3blKa HA KOHKPETHBIX MpuMepax. Pabora B pexumax NpepblBaHUsS M 3axBaTa.
PaccMoTpeHre HEKOTOPBIX METOJIOB MIPUHSATHUS PEILICHMS.

5.2.Y4e0HO - TeMATHYCCKHH TIJIAH

Ounas popma oOyueHust

TpyroeMkocTh B yacax
KonTakTHast padora - ®opMbI TeKyIIero
Ne /| HammenoBanue Tem AyautopHast padora |CamocTtosi KOHTPOJISE
n |(pa3aesioB) TUCUMIIJIMHBI
Bceero O6wmast Cemunappl, | TCTPHAN | vopepaemoctn
BT ’| Jlekuuu (mpakTudyecku| padora
T € 3aHsTHSA
OCHOBHBIC TIOHSTHS
> OO6cyxeHue,
XapaKTEPUCTUKU 26 3 4 4 18 Ihoc
BCTPaNBaEMbIX CUCTEM p
[IporpammupoBanue OO6cyxaeHue
porpammup 26 B 4 4 18 YIRACHHIE,
BCTPaNBaEMbIX CUCTEM oTpoc
Omnpoc,
Metooorust pa3paboTKH
BBITIOJTHCHUE
[MPOTPaMMHOTIO 30 10 4 6 20
WH/IMBUTyJIbHBIX
o0OecreueHus .
3aJaHu
Omnpoc,
OnepanoHHbIE CUCTEMBI
BBHITIOJTHEHHE
peanbHOro BpeMeHu uis 26 B 4 4 18
WH/IMBU Ty JIbHBIX
BCTPANBAEMBIX CHCTEM M
3aJaHuN
CornacHo
yueOHOMY TIIaHY:
108 B4 16 18 74
B 1enoM 1o IuCHUIUIMHE KOHTPOJIbHAS
pabota




OuHo — 3a04Has popMa 00yUeHHUS

TpynoemMkocTh B 4acax

KonrakTHas pa6ora -

®opMBbI TEKy1LEr0

Ne /| HammeHoBaHHe TeM AyautopHasi padora |(CamocTtosni KOHTPOIS
n a3/1eJI0B) THCIIUTIHHBI
(p ) Bcero| Ogmas, Cemunapepl, | TCTPHAT | vopapaemocTn
B Jlexuuu |mpakTuyecku| padora
T.4.: e 3aHATHS
(OCHOBHBIC TIOHSTHS
’ " OO6cyxenue,

1  [XapakTepHUCTUKU 26 0 2 4 20 oIhoc
BCTPAMBAEMBIX CHCTEM p
IIporpaMmmMupoBaHue " OOCyKIeHue

p | Porpavmup 26 b 2 A 20 YRACHHE,
BCTPAMBAEMBIX CHCTEM oTpoc

Ompoc,
MeToto510rHs pazpaboTKu
R BEBITIOJTHEHHE
3  [IpOrpaMMHOTO 30 b 2 4 24
W HIABUYaTbHBIX
obOecrieueHus !
3aJTaHUH
Ormpoc,
OrnepalMOHHbIE CUCTEMBI
A BEITIOTHCHHUE
4 |pealbHOTO BpeMeHHM Uil |26 5 2 4 20
VH/INBUTYaJTbHBIX
BCTPAaUBaEMBIX CUCTEM M
3aaHuN
CornacHo
y4eOHOMY TUTaHY:
108 P4 8 16 84

B 11€J10M 110 TUCIHATIIIMHE KOHTPOTBHAS

paboTta




5.3.ConepkaHue CeMMHAPOB, NIPAKTHYECCKHUX 3AHATHH

IlepeyeHnb BONMPOCOB A5l 00CYKAeHHUS HA

HanmeHoBaHue TeM CEMHMHAPCKHUX, NPAKTHYECKHUX 3aHATHAX, DopmbI
(pa3aeiioB) peKoMeHyeMble HCTOYHUKH U3 pa3/esiosB 8,9 NpOBe/IeHUs!
AUCHMILINHBI (yxa3piBaeTcsi pasjes U NOPSIAKOBBII HOMep 3aHATHH
HCTOYHHMKA)

Uro Takoe BcTpauBaemas cucrema. OCHOBHbIE

KOMIIOHEHTHI BCTpanuBaeMoi cucTeMsl. [Ipumenenune 3aHSTHS B
OCHOBHBIC TTIOHSTHS, .

BCTPAaUBAEMBIX CUCTEM B PA3IMYHBIX 00JIACTIX WHTEPaKTUBHOU
XapaKTEePUCTUKHU

(IpOMBILUIEHHOCTH, CBA3H, OBITY, aBTOMOOMIISIX, ¢dbopme B BuE
BCTPAaUBAEMBIX CUCTEM .

MEUIINHE) JIUCKYCCHH.

Pexomenyembie uctounnku:8.[1],[2],[3]

CranmapTHbI€ TUIIBI JAHHBIX, OTIEPATOPHI, CTPYKTYpa

nporpammsbl Ha si3bike C u C++. Oynaknun, Oubnuotekn | 3aHATHS B
[TporpammupoBanmne ¢dbynakuumii. PazpaboTtka npunoxenns Ha s3bike C. WHTEPAKTUBHOMN
BCcTpanBaeMbIX cucteM | HuszkoypoBHeBas onTUMH3aIus pa3pabOTaHHOTO dbopme B BuzE

TPUITOKEHUS JIACKYCCHUU.

Pexomenyembie uctounnku:8.[1],[2],[3]

Pa6ora ¢ nopramu BBoa-BbIBo1a. OpraHusaliys BbIBOJa

uHpopmanuu. Opranu3zanus BBoAa HHGOpMalnu. WNHTtepakTuBHas

OcHOBBI ITU(GPOBOM U AHATIOTOBON CXEMOTEXHUKH.

dbopma, MpaKTHKyM

MeToos0rus Amnanoro-nudposoe u muppoaHaIoroBoe 10 PEIICHUIO
pa3paboTKH npeobpazoBanus. Knaccudukarus nepudepuitHbix 3a/1a4 10 TeMaTHKe
MPOrpaMMHOTO ycrpoiictB. PaboTta ¢ MukpokoHTposuiepom. Taitmepsl. 3aHATHS U
obecneuenus [IpepeiBanus. Mcnonb3oBanue pene. lupoTHO- KOJUIEKTUBHOE

uMmnysiabcHas Moayasuus. [loakmtouenue cBeroanoaa obcyxeHne

yepes COMPOTUBIICHHUE. pelieHui

Pexomenayembie uctounuku:8.[1],[2],[3]

NutepaktuBHas
] dbopMa, IpakTUKYM|

OnepanoHHbIe OcobenHocTH BCTpanBaeMbIX cucTeM Ha 6asze Linux. [0 PEIIeHHIO

CUCTCMBbI PCAJIbHOI'O
BpPpEMCHU IJIA
BCTpanuBaCMbIX CHUCTEM

[TocTpoenue siipa BcTpauBaeMoi oniepaliuoOHHON
cuctemsbl. [IporpammHoe obecrieueHue i MOCTPOCHUS U
pa3BepThIBaHUs 00pa3a BCTPaUBAEMOM CUCTEMBI.
Pexomennyembie uctounnku:8.[1],[2],[3]

3a/1a4 110 TEMATUKE
3aHATHS U
KOJIJIEKTHBHOE
obcyxaeHue
peLeHni




S5.1.IlepedyeHs BONPOCOB, OTBOAUMBIX HA CAMOCTOSAITEILHOE OCBOCHHUE
AUCUMILVIMHBI, (POPMBI BHEAYIUTOPHOM CAMOCTOATEIbLHON PadoThI

HaumeHoBaHue TeM
(pa3aesioB) IUCHUILIHHBI

Hepeqenb BOIIPOCOB, OTBOAMMBIX HaA
CaMOCTOSATECJIbHOC OCBOCHHUE

®opMblI BHEAYAUTOPHOMI
CaMOCTOATEILHOM
padoThbI

(OCHOBHBIC ITIOHSTHS,
XapaKTePUCTUKH
BCTPAMBAEMBIX CHCTEM

Mckaxxenue curHayioB. [loHATUS JBOUYHOMI
UIIOTHKH.

PaboTa ¢ yueOHoOMI
muTepatypoii. Pazoop
BOIIPOCOB I10 TEME 3aHATHSL.

[IporpamMmupoBaHue
BCTPAaNBAEMBIX CUCTEM

[Tpumeps! nporpamm 1151 AVR u Arduino.

PaboTa ¢ yueOHOMI
muTepatypoii. Paz6op
BOITPOCOB 10 TEME 3aHITHSI.
BrinosiHeHUE 1 3ammTa
ITOMaNIHEN KOHTPOJIBHOMN
paboTHI

MeToros10rHs pazpaboTKu
IIPOrpaMMHOIO
oOecrieueHus

OMYJIATOPHI U JIOTHYECKUE aHATTN3aTOPBI.
DddexTrBHBIE IIAOTOHBI TOCTYIA K PA3ITUYHBIM
TUIaM TaMsATH MUKPOKOHTpPOJLIEpA.

PaboTa c yueOHOMI
muTepatypoii. Paz6op
BOIIPOCOB I10 TEME 3aHATHS.

OrnepanmoOHHbIE CUCTEMBI
[pEaTbHOTO BPEMEHU IS
BCTPAaWBACMBIX CUCTEM

[TocTpoeHue siapa BCTpauBaeMoOM onepalmOHHOM
CUCTEMBI.

PaboTa ¢ yueOHOMI
muTepatypoii. Paz6op
BOTIPOCOB TI0 TEME 3aHSTHSL.

(OCHOBEI
MPOTrpaMMHUPOBAHUE
BCTPaUBACMBbIX CUCTEM

PaGota B pexxuMax npepbIBaHus U 3aXBaTa.

PaboTa ¢ yueOHOMI
imuTepatypoii. Paz6op
BOIIPOCOB 10 TEME 3aHTHSL.

HHcTpyMeHTalIbHbBIE
MPOrpaMMHBIE U
arnmnapaTHble MOIYIIN
BCTPANBAEMBIX CHCTEM

PoGoTH3MPOBAaHHBIN KOHTPOJLIEP,
ucrnonszyemblit B cranaapte FIRST Robotics
Competition NI CompactDAQ

PaboTa ¢ yueOHOMI
muteparypoii. Pazoop
BOTIPOCOB 10 TEME 3aHSTHSI.

10




5.2.IlepevyeHns BONPOCOB, 3aJaHHH, TEM ISl IOATOTOBKH K TEKYLIEMY
KOHTPoJ110 IIpumepHbIe 3a1aHNsI KOHTPOJBHON PadoThI

1.Pa3zpaboTka U TecToBO€ MojenupoBaHHe Ha Arduino CUCTEMbI KOHTPOJIA
JIOIyCKa B 3/1aHHE

2.Pa3paboTka 1 TecTOBOE€ MOJEIMpoBaHre Ha Arduino KanbKyJIsaTopa

3.Pa3paboTka u TecTtoBOE MojieIupoBaHue Ha Arduino 4acoB

4.Pa3zpaboTka U TecTOBOE MojeiaupoBaHue Ha Arduino HUppoBON KIABHATYPHI
st [TK

5.PazpaboTka W TecToBOe MojelupoBaHUE Ha Arduino CHCTEMBI MyJbTa
yIPaBJICHUS.

Kpurepuu 0a/1/1bHOM OLIEHKH Pa3JIUYHBIX (DOPM TEKYUIEr0 KOHTPOJISI
ycneBaeMoCTH

Kpurepun OaniapbHOW OIEHKM pa3IWYHBIX (OPM  TEKYIIEro KOHTPOJIs
YCIEBAEMOCTH COAEPKATCS B COOTBETCTBYIOLIMX METOJUYECKUX PEKOMEHIAIMAX
Kpacnonapckoro gunnana @UHYHUBEPCUTETA.

7.®OH OLIEHOYHBIX CPEACTB sl IPOBEICHUA MPOMEKYTOYHOM ATTECTALUN
o0yvyaromuxcsi Mo AMCUUILIHHE

IlepeyeHb KOMIIETEHIIMI C YKa3aHUEM UHIUKATOPOB MX JOCTHKEHHS B MPOLECCE
OCBOCHHS 00pa3oBaTENILHONW MporpaMMbl cojaepxutcs B pasuene 1. «llepeuenp
IUTAHUPYEMBIX PE3YJIbTATOB OCBOCHHUSA OO0pa30oBaTENbHOW MpOTrpaMMbl (TMepeyeHb
KOMIIETEHIIMI) C YyKa3aHUEM WHAUKATOPOB UX JOCTHXKEHUS U IUIAHHUPYEMBIX
PE3YNIBTATOB O0YUYEHUS IO TUCIIUTLITUHEY.
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7.1.TunoBbie KOHTPOJIbHBIE 32JAHUS WJIH HHbIE MATEPHUAJIbI, HE00X0AMMbIE
JJIS OHEHKH UHAUKATOPOB JOCTHKEHUS] KOMIICTCHIN, 3HAHUI U YMEHHUH

Pe3ynbTaTsl 00yyeHus

2. JlemoHCTpUpYyET
3HAHHE MMPUHIIUIIOB
MOATOTOBKH
QHATUTUYECKOTO
000CHOBaHUSA
(buHaHCOBO-
PKOHOMHYECKUX
pELICHU.

CpEICTBA pealn3alun
METOJI0B 00pabOTKH
JAHHBIX B Pa3JINYHBIX
POrPaMMHBIX
POAYKTax

YMeTh: OIICHUBATh
pas3JInYHbIE CIIOCOObI
00pabOTKM JaHHBIX C
MIO3HULIUI
npodeccuoHanbHO M
JeATEILHOCTH

HaumeHoBaHue (yMeHMS ¥ 3HAHMS),
HaumeHoBaHue HHIUKATOPOB COOTHECEHHbIE ¢ TunoBbie KOHTPOJIbHbIE
KOMIIEeTEHIIMH JOCTHKEHMSI HHAUKATOPaAMH 3aJlaHus
KOMIIEeTEeHIIMH JIOCTHIKEHM ST
KOMIETEeHIIMH
3HAaTh: METOMBI,
KOHIIETITYaJIbHbIC
MTOJIOKCHUS
MH(pOPMAIMOHHO-
KOMMYHHUKAITMOHHBIX
TEXHOJIOTHiA, Hanumure nporpammy Ha
MHCTPYMEHTOB UX Arduino. CBeTOIHO I IO IKIIOYEH
aJiarnTanuu K K 1 HI/I(prBOMy IopTy, KOHTAKT
1 HGMOHCTppreT MPEACTABIIEHUIO YCTAHOBJICH Ha PCXXUM BbIBOJA,
' ii lcBerommon roput 10 cex
3HAHHE METOJIOB 1 pe3yJbTaTOB HAYYHOH Jz A TOp YHA,
I KYH/IBL.
UHCTPYMEHTOB paboTh! aysa & CeKyHA
KII-5 AHATI3a JIAHHDBIX 1 HanumuTe mporpamMmy Ha
CriocoOHOCTD MAILIHHOTO 00yueHus.| YMETh: IPUMCHSATH . porpammy
3VUCHHEIE Arduino. CBeToIHO I IMOAKIIOUEH
MPUMCHATE MCTOJIBI 1 ey K 5 nudpoBOMY MOPTY, KOHTAKT
MHCTPYMEHTBI TCOPETUYICCKUEC op y HopTy,
YCTAHOBJIEH Ha PEKUM BBIBOJIA,
AHAIM3a JAHHBIX U TIOJIOXKCHUS B
. CBETOJMOJI TOPUT 5 CEKYH], May3a
MAaITnHHOTO npoeCcCHOHATBHOU LY —
0Oy4eHHS TIPH JIEATEIIbHOCTHU TIPU '
TOArOTOBKE aHalln3e pe3ysIbTaToOB
AQHATMTHYECKOTO HAYYHBIX
000CHOBaHHs UCCIIEe0BaHUN U
(unarncoso- yueOHOM paboThI
PKOHOMHYECKUX .
- 3HaTh: BO3MOKHOCTH U .
[peLeHn i - Opranu3zyiite MUTaHHUE JIBYX

CBETOIN0JI0B (CHHUI 1 KPACHBIH )
[0 MPaBUIY:

- CuHUl CBETOAMO/ TOPUT
[MOCTOSTHHO

- Kpacupiii cBetoauo muraet 10
CEKYH/]I

- 3anepxka 4 CeKyH/Ibl

Hanucath ckeTy Muranus 3x
CBETOMOIOB 10 TUITY PabOTHI
cBeToopa.

3. Bnaneer HaBbIKaMu
MCITIOJIb30BaHUA
MCTOI0B U

MHCTPYMEHTOB

3HaTh: METOEI U
WHCTPYMEHTHI aHAIIU3a
MaHHBIX U MAIIUHHOTO
oOyueHus

Hanummre nporpamMmy Ha
Arduino, 4TOOBI CBETOIUO/T
MUTAIl C KQXKJIBIM pa3oM ObIcTpee

B TeueHuu 10 cekyHn, myrem
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aHaJIM3a JaHHbIX U IIO63.BJI€HI/IH KOMaH[

MAIIMHHOTO 00y4YCHHUs [YMETh: IPUMEHATh digitalWrite() u delay ().

[IPH [IOITOTOBKE METO/Ibl 1 HHCTPYMEHTHI

AHATUTAYECKOTO AHAIN3a JAHHBIX OpraHn30BaTh BKIIOYCHHUC

06OCHOBAHNS CBETOMOOB TI0 OPSIIKY U

buHAHCOBO- BBIKJIIOUEHHUE B 00paTHOM
MOpsIKE

HPKOHOMHUYECKUX

peLICHU I

RHRoOoo~NoOh~wWNE

CHUCTEM

17.
18.

0.
1.
12.
13.
14.
15.
16.

7.2.1IpuMepHBIe BONPOCHI AJIsl MOATOTOBKHU K IK3aMeHY

OcHOBHBIE MOHATHUSA, KJIaCCU(PUKALIMS BCTPAUBAEMbIX CUCTEM
AHaNoroBeIil U HIUPPOBON CUTHAIIBI

DIEKTPOHHOE YCTPOUCTBO

NckaxeHne cUrHanoB

[IpeumyinecTBa U HEAOCTATKU IIU(POBBIX CUTHAIIOB

Bunbl ¢ poBbIX CUTHAJIOB

Tunsl tUPOBBIX YCTPONUCTB

Tpu Mmoaenu uudpoBbIX YCTPOHUCTB

Tpu Tma BEIXO10B

CoenuHeHue BbIXOA0B Pa3HbIX TUIIOB

Tunel opranusanuu cBa3en

[{udpoBblie 37€MEHTHI, Y3JIbl, MUKPOCXEMBI

IloHsATHS IBOMYHOMN JIOTUKH

O030p COBpEMEHHBIX BCTPAaUBAEMBIX CHCTEM

OcHoBHBIE TTPOOJIEMBI Pa3pabOTKH BCTPAUBAEMBIX CUCTEM
Oco0OeHHOCTH M OrpaHUYEHHs] MPOrPaMMHBIX CPEICTB BCTPaUBaEMbIX

KoManHblii nHTEpHIpETATOP, IPaBa JOCTYIIA U MPOLIECCHI
OO0mue MPUHIUIBI U MPUMEPHI COCTABICHUS KOMIBIOTEPHBIX MPOrPaMM

IJIA BCTPOCHHBIX CUCTEM

19.

CHCTCM

20.

OTJIaJKa

21.
22,
23.

0O0630p MHCTPYMEHTANBHBIX CPEACTB I MPOTPAMMHUPOBAHUS BCTPOSHHBIX
Cpena pazpaboTurka, OMOTHMOTEKH, TPAHCIATOPHI, PENAKTOPHI CBS3EH,
CpenctBa nporpaMMUpPOBaHMS BCTPAUBAEMBbIX CUCTEM

0630p cpeacts pazpadotku 10 m1a BCTpanmBaeMbIX CUCTEM
NHcTpyMeHTalbHBIE  Cpelbl  pa3pabOTKH I  MHUKPOKOHTPOJIIICPOB

cemeiictea AVR

24,
25.
26.
27,
28.

DOneMeHThl A3bIKa nporpammupoBanus C u C++
[Tpumepsr nporpamm st AVR u Arduino
OcHOBBI IporpaMmMupoBaHus Ha s3bike Cu
Apxurekrypa RISC

CrpykTypa nporpaMmsbl Jjisi MUKPOKOHTPOJIIEpA
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29.

ITopTel BBOZA BBIBOA

30. IIpepsiBanus

31. Taiimepsl

32. MHcnonb3zoBaHUE NIMPOTHOUMIYJIBCHON MOIYJISLIUU

33. Pab6ora ¢ mamarsio EEPROM, FLASH

34. Opranusaiys CBs3H C IEPCOHAIBHBIM KOMIIbIOTEpOM (MHTEpdeiic RS-232)

35.  DOMynsSTOpPHI U TOTUUECKUE aHATTN3aTOPhI

36. DOddexkTrBHBIE MAOIOHBI JOCTYyNAa K pPa3jM4yHbIM TUIAM  [aMATH
MHUKPOKOHTpOJLIIEpa

37. Tloacucrema aHanoro-udpoBoro mpeodpazoBaHusi MUKPOKOHTPOIIIEPA

38. VYcrpoiicTBa JUCKPETHOTO BBO/A: KHOIKH, IEPEKITIOYATENN, KIaBHATYPHI

39. VcrpolicTBa MHAMKAIINK: CBETOANObI, CEMIUCETMEHTHBIE MHIUKATOPEI,

WUHIUKATOPBI JIOTHYECKOTO BBIXOJIA C TPEMSI COCTOSTHUSIMHU

40. MWMsyuenue untepdeiica UART

41. Wsyuenue untepdeiica [2C u padbora ¢ unpoBEIMH TaTYMKAMU

42. Wsyuenue untepdeiica SPI u pabota ¢ uuppoBbIMU MOAYISIMU

43. OmnepalMOHHBIE CHCTEMbI PEATBHOTO BPEMEHH ISl BCTPAUBACMBIX CHCTEM

44. OcobeHHOCTH BCTpaWBaeMbIX cUCTeM Ha 0a3ze Linux

45. Otnuuus «BcTpauBaeMbIX» Linux-cuctem u cucteM Ha 6aze Android ot
Desktop- Bepcuii

46. TlocTpoeHue sipa BCTpauBaeMOM OrepalioOHHON CUCTEMBI

47. OOBsicCHEeHHE OCHOB MporpamMmupoBanus noja Arduino

48. CpencrtBa nporpammupoBanust Arduino

49. OOyueHue sI3bIKYy MPOrPaMMHUPOBAHUS

50. Pexumbl oomeHa nHdopmanueit ¢ nepudepuiitapiMu ycrpoiictBamu (ITY)

51. [IlIporpaMMHBIii BBOJ-BBIBOJ, BBOJI-BBIBOJ 110 IIPEPHIBAHUSAM, MPAMOI
JOCTYI K ONIEPaTUBHON MaMATH

52. H3yueHue OCHOBHBIX TUIIOB JAHHBIX

53. MH3yudeHne OCHOBHBIX OCHOBHBIX () yHKITUI

54. U3zydeHue oCTagbHBIX OCHOBHBIX KOMIIOHEHT CUHTAKCHCA S3bIKA

55. Paccmotpenme cuHTakcuca si3bIka Ha KOHKPETHBIX TpUMepax

56. Pabora B pexxuMax MpepbIBaHMs U 3aXBaTa

57. PaccmoTpeHHe HEKOTOPBIX METOJA0B MIPUHATHS PELICHHUS

58. HHcTpymeHTanbHBIE NpOrpaMMHBIE | ammapaTHbie Moaynu National
Instruments

59. Amnmaparnsie matdopmer National Instruments: NI CompactRIO,

IPOrPaMMHPYEMBIN MPOMBINIIICHHBIH KOHTposuiep Ha 6aze [TIJINC

60. NI roboRIO, poboTH3NpOBaHHBI KOHTPOJUIEP, WCHOIB3YEMbIH B
cranmapte FIRST Robotics Competition NI CompactDAQ

61. Cucrtemsr coopa nanubix st USB u Ethernet

62. MogenpHOE TPOCKTUPOBAHHWE BCTpamBaeMbix cucteM B LabVIEW.
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7.3.1Ipumep 3K3aMEeHANMOHHOI0 OHUJIeTa

denepasibHOE TOCYAAPCTBEHHOE 00pa30BaTENBHOE
OTO/PKETHOE YUPEKJIEHHUE BBICIIETO 00pa30BaHuUs
«®UHAHCOBBIA YHUBEPCHUTET

ITPU IPABUTEJBbCTBE POCCUHCKOMN ®EJEPALINN»
(PuHAHCOBBIN YHUBEPCUTET)

Kpacnonapckuii gpuinunan @uHyHMBEpCUTETA

Kadenpa «MartemaTrka u uHpopmaTuka»

JucuunmuHa: «IIporpaMmupoBaHue 111 BCTPAUBAEMBIX CUCTEM»

®dopma o0yueHus:

CemecTp/MOayb:

Hampasnenue noarorosku: 01.03.02-IIpukiagnas maremaruka 1 HiHGpOpMaTUKa

BUJIET Ne

1. Otnnuns «BcTpamBaeMbIX» Linux-cucteM u cucrem Ha 6a3ze Android ot
Desktop- Bepcuii (10 6asJ10B)

2. Apxurektypa RISC (10 6as10B)

3. 3amaua:

CocraBbTe CIEIYIOUIUN KOJ: €CIM KHOMKA HEe Ha)kaTa, TO CBETHTCS 3EJICHBIN
CBETOJIUO/.

Nuaye cBeTuTCcs KpacHsl cBeToauo (40 6an10B).

IToarorosun Kupuii B.A.

3aBeyronuii kadeapoit Momuan A.C.

15



8.IlepeueHb OCHOBHOI U I0NOJHUTEILHON YU4eOHOMH JIMTEPaTYpBhI,
HEe00X0AUMOi1 111 OCBOCHUS TUCHUILIMHBI

OcHoBHas JauTeparypa:

1. Kyapssue, H. [I. DnemeHtapHble  OCHOBBI  MPOrpaMMHUPOBAHUS
BCTpauBaeMbIx cucteM : yuyeOHoe mocodue / H. I'. KynpsiBueB. — I'opHo-AunTaiick :
I'ATY, 2021. — 148 ¢. — DBC Jlams. — URL: https://e.lanbook.com/book/178005
(mata obpamienus: 19.01.2023). — TeKcT : 2JIEKTPOHHBIM.

JonmosHuTeNBHAS JJUTEPATYpA:

2. Kpyrckux, B. B. MonenupoBanue B LabVIEW : yueOGHnoe nocobue aiis By30B
/ B. B. Kpyrckux. — Mocksa : FOpaiit, 2022. — 171 ¢. — (Bsiciiee o6pa3oBanue). —
3BC HOpaiir. — URL: https://urait.ru/bcode/519681 (nata obpamenus: 19.01.2023). -
TeKCT : DIEKTPOHHBIM.

3. PoroxnukoB, E. B. IlporpaMmMmupoBaHue BCTpauBaeMbIX CHCTEM
metonuueckue ykazanus / E. B. Poroxunukos, K. B. Casenko, B. ['mbipp. — Mockaa :
TYCVYP, 2021. — 102 ¢. — Tekcr : 31eKTpoHHbIHN // JIaHb : 371€KTpOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/313193 (nara o6pamenus: 08.07.2024).
— Pexxum nocTymna: 115 aBTOpU3. MOJIb30BaTENEH.

4. KynpssueB, H. I'. DnemeHTapHble  OCHOBBI  MNPOrpaMMHPOBAHUS
BCTpamBaeMbIX cucTeM : yueOHoe mocobue / H. I'. KynpsBueB. — ['opHO-AnTaiick :
I'ATY, 2021. — 148 c. — Tekct : anmekTpoHHbIH // JIaHb : 2IEKTPOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/178005 (nara o6pamenus: 08.07.2024).
— Pexxum nocTyma: st aBTOpU3. MOJIb30BATENEH.

9.IlepevyeHb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHHUKAIIMOHHOM CeTH
«HTEpHEeT», HEOOXOAMMBIX JJIl OCBOCHHUS M CHUNINHBI

1. HudopmanmmonHo-oOpa3zoBaTeIbHBIN MopTal OUHAHCOBOTO YHUBEPCUTETA
npu [IpaButensctBe Poccuiickoit ®enepamuu http://portal.ufrf.ru/
2.  Caiir nemapTaMeHTa aHalu3a JaHHBIX U MAITUHHOTO OOYYEHHUS.

3.  DnexkrponHas  OuOimoreka ~ ®dunHancoBoro  yHmBepcutera  (Ob)
http://elib.fa.ru/

4.  DnekrpoHHO-OMOMMoTewHast cuctema BOOK.RU http://www.book.ru

5. DnexkTpoHHO-OMOMMOTeYHass cucTeMa «YHHUBEPCUTETCKAs oubmmoTexa
OHJIAMH» http://biblioclub.ru/

6.  DuekrpoHHO-OMONMOTEUHAascucTeMa Znanium http://www.znanium.com

7.  DIEKTpOHHO-OMOIMOTEUHAsICHCTEMA W31aTeJIbCTBA «HOPAUT»
https://urait.ru/

8.  DnexTpoHHO-OMOMMOTEYHas cucTeMa u3aaTenbeTBa [Ipocmekt

http://ebs.prospekt.org/books

9.  DHeKTpoHHO-OHOIMOTEUHAS cucTeMa W31aTeIbCTBA «JIanb»
https://e.lanbook.com/
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https://e.lanbook.com/book/178005
https://urait.ru/bcode/519681
http://portal.ufrf.ru/
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http://biblioclub.ru/
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https://e.lanbook.com/

10. OmnexrtponHas Oubmuoreka M3narensckoro goma  «I'peOEHHUKOBY»
https://grebennikon.ru/

11. [enoBas onnaitH-6uommoteka Alpina Digital http://lib.alpinadigital.ru/

12. HayuHas snextpoHHas 6udanoteka eLibrary.ru http://elibrary.ru

13. HauwmonanbHas snexkTpoHHas Oubauoteka http://H30.pd/

14. CIIAPK https://spark-interfax.ru/

10.MeTonnueckue yKazaHus JJIs 00y4aOIIMXCS 10 OCBOCHUIO TUCIUTLIHHBI

OcHoBHBIE 3Tanbl padoThl cTyAeHTa Mo AucuuminHe «IIporpammupoBanme
JJSl BCTPAaHBaeMbIX CHCTEM»

l.IlpenBapuTenbHass OPHUEHTUPOBKA B TOJJICKAIIEM H3YyUYEHUIO Yy4eOHOM
Martepua’e 1o rnporpamme.

2.03HaKoMIIEHUE ¢ PEKOMEH/IOBAaHHOM yueOHOH JInTepaTypoi.

3.CnymaHue U KOHCIIEKTHPOBAHUE JICKIIUM, a TaKXKe BBITIOJTHEHHUE NPYTUX BHJOB
yueOHOU paboThI.

4.IlnmanupoBaHHe CaMOCTOSATEIBbHOM padoTHI.

5.0600menrne W cuctemMaTH3anys HWHOOpPMANWUK, TOYCPIHYTON W3 JICKIUH U
POYUTAHHOU JTUTEPATYPHI.

6.BeImonHeHre KOHTPOIBHON PabOTHI.

Pexomenganum nmo padore ¢ yueOHbIM MaTEPHAJIOM:

1.Oco3HaBaiiTe HAIUYHBIN YPOBEHB MOJYYEHHBIX BAMU 3HAHUIA.

2.B cutyanuu HEIOHUMAHUS HY>KHO BBISIBUTH TOT IEPBUYHBINA YPOBEHDb U

(dakToppl  HEMOHUMAaHWSA, KOTOPbIE CTalM  TMPENATCTBHEM  TOHMMAaHHS
MOCIIEYIOIIIETO.

3.3amaBaiiTe camu cebe BOIPOCH! U MBITAUTECh OTBETUTH HA HUX.

PexoMeHnaanum no padore Ha JIEKUHMHU U € JIEKIIMOHHBIM MaTEPHATIOM:

1.OcHoBHas 3a7a4ya Ha JIEKIHUH - OCMBICIICHHUE U3J1araéMoro B HEl MaTepuaia.

Jljist 5TOr0 HEOOXOIUMO CITYIIATh JICKIIUIO C CAMOT0 Havasla, He YIycKas oOIuX,
OPUEHTUPYIOIIUX B MaTEPUAJIC PACCYKICHUN U YCTAaHOBOK JIEKTOPA.

2.BeneHnue 3anuceil Ha JIGKIUU BaXXKHO U MOJIE3HO JJIS JTyYILEro

OCMBICTTMBAHUs MaTepuayia, g CcOoXpaHeHUs WHPOpMAIMH, C IIENbI0 €e
JAJbHEUIIEr0 UCITOIb30BAHHUS.

3. 115t o6erueHus 3aMucu PEKOMEHyeTCS PUMEHATh COKPAIICHUS

MOBTOPSAIOIINXCS TEPMUHOB UJIM XOPOIIO U3BECTHBIX MOHATHIM.

PexomeHnaanmum nmo padore ¢ JuTepaTypoii:

1.Ecnv BO3HUKIIM 3aTPYJHEHUS TTPU PA3bICKUBAHUH MaTepuasa, mno

KakoMy- JHOO KOHKPETHOMY BOIPOCY, CJIEAYeT OOpaTUTHCSA K IMPEIMETHOMY
yKa3zaTeJllo, Hale4aTaHHOMY, KAk IIPaBWJIO, B KOHIIE KaXJIOro JIMTEPATypHOTO
HWCTOYHUKA.
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2.IlpenmeTHBIN yKa3aTenb - 3TO al(paBUTHBIN CIIMCOK OCHOBHBIX
HAy4YHbIX MOHATHI (TEPMUHOB), COJIEPKAHUE KOTOPBIX PACKPBITO B KHUIE, PAIOM
C TEPMHHOM CTOSAT 4HMClIa, 0003HAYAIOIME HOMEpa CTpaHMIl, Ha KOTOPBIX H3JI0KEH
Marepuai, OTHOCALIUNCS K JaHHOMY ITOHATHIO.
11.I1lepeyenb MHPOPMALMOHHBIX TEXHOJIOT U, HCIOJIb3yeMBbIX IIPH
OCYLIECTBJICHUH 00Pa30BATEJIBHOI0 IIPOLECCA 110 JMCUHUILINHE, BKII0Yas
nepeyeHb HEO0X0AMMOr0 MPOrPaMMHOI0 odecreyeHnus: 1 HHPOPMALMOHHBIX
CIIPABOYHBIX CHCTEM

11.1. KoMIUIEKT JIMLIEH3MNOHHOTO MPOTrPaMMHOT0 00€CTIeUeHUs:

= Astra Linux, Libre Office

- AntuBupyc Kaspersky

11.2. CoBpemeHHble MNpodeccuoHalbHble 0a3bl JaHHBIX W MHGOPMAIIMOHHbBIE
CIIPABOYHBIE CUCTEMBI

- NudopmarmonHo-npaBoBas cucreMa «l apant

- Nudopmarnmonno-npaBoBas cucreMa «Koncynbrant [lmocy»

- OnekrponHas sHimknoneaus: http://ru.wikipedia.org/wiki/Wiki

- Cucrema komruiekcHoro packpeitus wuHpopmanuu «CKPUH» -
http://www.skrin.ru/

11.3. CeprudunupoBaHHble MPOrpaMMHBIE M ammapaTHbIE CPEJCTBA 3aLIUTHI
UH(POPMAIIH - HE UCIIONb3YIOTCS

11.4. Python 3.

11.5. StarUML.

12.0nucanue MaTepuaibLHO-TEXHUYECKON 0a3bl, HEOOXOAUM O 151
oCylIecTBJIeHHs 00pa30BaTeIbHOIO Mpolecca mo AUCUUIIHHE

.HGKHI/IOHHI)IG 3dHATHA TIPOBOIATCA B MYHBTHMGHHﬁHBIX AyOAUTOpHAX, a
CCMHUHAPCKHUC 3aHATHUA - B KOMIIBIOTCPHBIX KJIaCCaX.
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