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1.HanMeHoBanue JUCHHILTHHBI
Hucuuminna «IIporpamMmMupoBaHue Jisi BCTPAUBAEMbIX CUCTEM

2. [lepeyeHb IUIAHUPYEMBbIX Pe3yJIbTATOB 0CBOCHHS 00pa30BaTeJIbHOM
NporpamMMmsl (MepeyeHb KOMIETEHIHMiT) ¢ YKa3aHMeM HHAMKATOPOB UX I0CTHKEHUSI
U IVIAHUPYEMBbIX Pe3yJbTATOB 00y4YeHHS 10 IMCUUILIHHE

JucrunmmHa «I[IporpamMmMupoBaHue NIl BCTPAMBAEMbIX CHCTEM» OOCCIICUMBACT
HHCTpyMeHTapui popMupoBanus ciaeayronmx kommereHuii: [TKII-5.

Pe3yabTaTel 00yueHus (YMeHHUS U
Kox y y &y

KOMIIEeTe HaumenoBanue I/IHI[I/IK&TOPBI JOCTHKCHUHA 3HaHI/Iﬂ), COOTHECCHHBIEC C
KOMIIETEHIMH KOMIIETEHIMH HMHIAUKATOPAMH JOCTHIKCHH A
HIiuu KOMIIeTeH MU
3HATBL: METO/bI, KOHIIETITYalIbHbIE
MOJIOKEHUS UH(DOPMAITMOHHO-
KOMMYHUKAIIHOHHBIX TEXHOJIOTUH,
: UHCTPYMEHTOB UX aJanTallu K
- HemoHCTpUpyeT 3HaHHe IPEJICTAaBICHUIO PE3YJIbTaTOB
METOJIOB U UHCTPYMEHTOB HAYYHOM PaBOTHI
aHaJM3a JaHHBIX U
MAIIMHHOTO O0y4YeHUSI. .
YMeTh: IPUMEHSTh U3YYCHHBIC
TEOPETUYCCKHEC ITOJIOKCHHS B
CnocoO6HOCTh npodecCHOHANBHOM e TENbHOCTH
MPUMEHSTh METOJIbI MIPU aHAJIM3€E PE3yTbTATOB HAYUYHBIX
Y UHCTPYMEHTHI UCCIIEIOBaHUM U yueOHOU padoThI
aHaJIM3a TaHHBIX 1 3HATh: BO3MOXKHOCTH U CPEJICTBA
MallMHHOI'O peaM3amnui MEeTOI0B 00pabOTKH
6 2. JleMOHCTpHpYET 3HAHUE
5 O0y4CHM: TP JTAHHBIX B Pa3JIMYHBIX
IIKTI- MIPUHLIMIIOB MTOATOTOBKHU
MOJATOTOBKE MPOTPAMMHBIX TTPOTYKTAX
aHAJTUTHYICCKOTO
AHAIIUTHYECKOTO
o0ocHOBaHUs (PUHAHCOBO- .
000CHOBaHUS . YMeTh: OlIEHUBAThH PA3IMYHBIC
YKOHOMHYECKUX PEIICHUH. —_—
¢duHAHCOBO- crocoObl 00pabOTKM JaHHBIX C
YKOHOMHYECKIX MO3UIIHAHA MTPOdeCCHOHATHHOMN
pereHuii JIEeATEILHOCTH

3. Bnageet HaBRIKaMU

HACHOJIB30BaAHUA METONIOB U 3HaTB: METOABI U MHCTPYMEHTHI
HHCTPYMEHTOB aHaJIn3a aHajan3a JAaHHBIX U MAIIMHHOTO
JaHHBIX U MAlIMHHOTO 00yuyeHHs

00y4eHus PpH MOATOTOBKE

aHAITUTUIECKOTO YMerhb: npuMeHATh METOBI U
000CHOBaHUS CbI/IHaHCOBO- HUHCTPYMCHTHI aHAJIN3a JaHHBIX

9KOHOMHUYCCKHUX peI_HCHI/Iﬁ




3.MecTo TUCHUIIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHbIX IPOrpaMm

Hucuurnmuna «IIporpammupoBanue st BCTPAaMBAEMBIX CHUCTEM» OTHOCUTCA K
MoayJto Tipodutst o HanpasieHuto moarotToBku 01.03.02 - [Ipuknannas MaTemMaTHKa U
nHpopmaThka, mMpoduiab «AHATU3 MAaHHBIX W TPHHATHE PENICHUH B JKOHOMHUKE U
dbuHaHCaxX.

4.00beM QUCHUIUIMHBI (MOAYJIf1) B 3a4€THBHIX €IMHULAX U B aKAJeMHYECKUX
yacax ¢ BblIeJIeHMeM 00beMa ayIUTOPHOM (JIeKIUM, CEMUHAPbI) U
CaMOCTOAATE/IbHON Pad0THI 00y4alOLIUXCH

Ounas gopma oOydeHust

Bup yuye6Hoii padoThl M0 AMCUMILINHE Bcero (B 3/e u yacax) Cemectp 7 (B yacax)
OO01mast TpyA0eMKOCTh TUCIIATLTHBI 3/108 108
KonTakTHas pabota — AyauTOpHBIC 3aHATUS 34 34
Jlekuun 16 16
CemuHapbl, IPAKTUYECKUE 3aHATUS 18 18
CamocrositenpHas pabora 74 74

Bun Texymiero KoHTpos KonTponbnas pabota KonTpomnpHas pabora

Bun npomexxyTouHOM aTTecTanuu DK3aMeH DK3aMeH




5.Coaepxanne TUCHUILIMHBI, CTPYKTYPHPOBAHHOE IO TeMaM (pa3aeJiam)
AUCHUILIMHBI ¢ YKa3aHUEM UX 00beMOB (B aKaJeMHYEeCKUX 4acax) U BUI0B
Y4eOHbIX 3aHATHI

5.1.Conep:xkaHue QM CHUNINHBI

Tema 1. OcHOBHBIC IOHATHS, XAPAKTEPUCTHKH BCTPAHUBAEMbIX CHCTEM

OcCHOBHBIE TIOHATHUSA, KJIacCHU(PHUKAIUS BCTPAHMBACMBIX CHCTEM. AHAJIOTOBBIN H
1 pOBOI CUTHAJIBI. DIEKTPOHHOE YCTPOUCTBO. Mckaxkenue curnanos. [Ipenmyiectsa
U HEIOCTaTKH LU(POBBIX CUTHAIOB. Buabl mmu@poBeix curHamgoB. Tumbl 1UppPOBBIX
ycrpoiictB. Tpu mozenu mudpoBbix ycTpoilicTB. Tpu THma BeixomoB. CoeauHeHHE
BBIXO/IOB Pa3HbIX TUIOB. Tumbl opranuzauuu cBsze. L{udpoBbie 3m€MEHTHI, Y37IbL,
MukpocxeMmbl. lloHsaTuss nBom4yHOM Joruku. OO30p COBPEMEHHBIX BCTPaMBaEMBbIX
cucreM. OCHOBHbIE MPOOJIEMBI pa3pabOTKU BCTpauBaeMblX cucTeM. OCOOEHHOCTH U
OTpaHUYECHHUS IPOrPAMMHBIX CPEJICTB BCTPAUBAEMBIX CUCTEM.

Tema 2. IIporpammupoBaHue BCTPanBaeMbIX CHCTEM

KoMaHiHBII HHTEpIIpeTaTOp, NpaBa I0CTyIa U npouecchl. O0mue NPUHIUIBL U
IPUMEPBI COCTABJIEHUA KOMIIBIOTEPHBIX MPOrpaMM ISl BCTPOEHHBIX cucTeM. O030p
MHCTPYMEHTAJIBHBIX CPEACTB I MPOTpaMMUPOBAHUsI BCTPOEHHBIX cucteM. Cpena
pa3paboTunka, OUOIMOTEKH, TPAHCIATOPBI, PEAAKTOPhI CBs3el, otinanka. Cpeacrtsa
pOrpaMMHUpPOBaHMs BCcTpauBaeMmblx cucteM. OO030p cpeactB paszpabotrku [10 mnsa
BCTPAaUBAEMbIX CUCTEM. HNHcTpyMeHTalIbHbBIE Cpelibl pa3paboTKH TSI
MHKPOKOHTPOJIIEPOB ceMericTBa AVR. DiieMeHTsl s13b1ka porpammupoBanus C u C++.
[Tpumepst mporpamm aiist AVR u Arduino.

Tema 3. MetoxoJiorusi pa3padoTKu NPOrpaMMHOI0 odecredeHust

OcHoBbl mporpammupoBanusi Ha s3bike Cu. Apxutekrypa RISC. Crtpykrypa
IIporpamMMsbl sl MUKpOKOHTposuiepa. IlopTel BBoma BeiBoaa. IIpepsiBanus. Taiimepsl.
Hcrnonbp3oBanne HIMPOTHOMMIYJIbCHON Momymsaiuu. Pabora ¢ mamsareio EEPROM,
FLASH. Opranusanus cBsi3u C MEePCOHATBLHBIM KOMIbIOTepoM (uHTEpdeiic RS-232).
OMyJSTOpbl W JIOTHYECKHE aHanu3atopbl. D¢ @dekTuBHbIE MAOJIOHBI A0CTyna K
pa3MyHBIM TUIAM MaMsITH MHKpoKoHTposiepa. [loacucrema ananoro-uu@poBoro
npeoOpa3oBaHusd MUKPOKOHTpOJUIepa. YCTpOMCTBAa JTUCKPETHOTO BBOJAA: KHOIIKH,
MEPEKIIF0YATENH, KJIaBUATYPHIL. YcrpoiicTBa WHJIWKAIWH: CBETOIMO/bI,
CEMUCETMEHTHBIE HUHJUKATOPHI, WHIAUKATOPHI JIOTMUYECKOTO BBIXOJA C  TpeMs
cocrosinusamu. Mzyuenne untepdeiica UART. Mzyuenne untepdeiica [2C u pabota ¢
mudpoBeiMU  natunkamu. M3yuenue wuHTepderica SPI u pabora ¢ 1udpoBbIMH
MOJYJISIMHU.

Tema 4. OnepanuoHHbIe CUCTEMBI PeaTbHOT0 BPEMEHH JJIs1 BCTPANBAEeMbIX

CUCTEM
OHepaHI/IOHHBIe CUCTCMBbI PCAJIBHOIO BPEMCHU MJII BCTpPpAMBACMBIX CHCTCM.
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OcobeHHocTH BCTpanBaeMbIX cucteM Ha 0asze Linux. Otianuus «BcTpanBaeMbIx» Linux-
cuctreM U cucteM Ha ©Oaze Android ot Desktop-Bepcuii. Iloctpoenme smapa
BCTpanBaeMOM ONEPALIMOHHON CUCTEMBI.

Tema 5. OcHoBBI IporpammupoBanue Ha Arduino

OObscHeHne  OocHOB  mporpammupoBanHuss  moj  Arduino.  Cpexactpa
nporpammupoBanus Arduino. OOydeHue sS3bIKy nporpaMmupoBaHusi. PesxxuMbl oOMeHa
uHpopMmarmeit ¢ nepudepuiinpiMu yctpoiictBamu (I1Y). IIporpammubiii BBOA-BBIBOJ,
BBOJ-BBIBOJI IO TPEPHIBAHUSAM, MPSMOM JOCTYyN K OMepaTuBHON mamstu. M3ydenue
OCHOBHBIX THIIOB JaHHBIX. V3yueHne OCHOBHBIX OCHOBHBIX (yHKuMA. M3yuenwue
OCTaJbHBIX OCHOBHBIX KOMIIOHEHT CHHTaKcuca s3blka. PaccMoTpeHue cHUHTakcuca
A3blKa Ha KOHKPETHBIX mpuMepax. Pabora B pexumax TMpepbIBaHUS U 3axBaTa.
PaccmoTpenne HEKOTOPhIX METO/I0B PUHSATHUS PELLICHUS.

5.2.Y4e0HO - TEeMAaTHYCCKHUH TIJIAH

Ounas dhopma 00yueHus

TpynoemkocTs B yacax
KonTakTHasi padora - DOpPMEBI TEKYIIEro
Ne /| HaumeHoBaHue TeM AynutopHas pa6ora |CamocTosi KOHTPOISI
n a3/1eJ10B) IMCIUILIHHBI
(p ) Bceero Obmas Cemunappr, | TTBHAL | vonopsonocrn
e | 1CKIHH | MPAKTHYCCKH padora
o € 3aHATHS
OCHOBHBIE TIOHSTHS
’ OO6cyxnenue,
XapaKTepUCTUKU 26 8 4 4 18 oIDOC
BCTPAMBAEMBIX CHCTEM P
[ TporpamMmmupoBanue o6 3 4 A 13 OO6cyxneHue,
BCTPAMBAEMBIX CHCTEM orpoc
Onpoc
MeTotoorust pa3paboTKu ’
BBITTOJTHCHUE
[IPOrPaMMHOT0 30 10 4 6 20
oOecrieueHus (HHBHALYJIEHBIX
3agaHui
Ornpoc,
i} WOHHBIC CUCTEMBI
OriepaunonHsIe cuere BBITTOJTHEHUE
peaabHOro BpeMeHu uid 26 8 4 4 18
MHTUBH Ty aTbHBIX
BCTPAMBAEMbIX CHCTEM N
3aaHui
CornacHo
y4eOHOMY TUIaHY:
108 B4 16 18 74
B 1ienom o aucuumuinee KOHTPOTBHAS
pabota




5.3.Conep:kaHue CeMHHAPOB, NPAKTHYECKUX 3AHATHI

IlepeyeHb BONIPOCOB /il 00CYK/IEHNUSI HA

HaumeHoBaHue Tem CEMHHAPCKHX, IPAKTHYECKHX 3aHITHAX, Dopmbl
(pa3neJioB) peKoMeHayeMble HCTOYHHUKHU U3 pa3iesos 8,9 NPOBeAeHHUSA
AUCHHUIJIMHBI (Yxa3biBaeTcsl pa3jies U NOPSAKOBBIH HOMep 3aHATUH
HCTOYHHUKA)

UYro Takoe BcTpanBaemas cucreMa. OCHOBHbIE

KOMIIOHEHTBI BCTpauBaeMoOu cucTeMbl. [IpuMenenue 3aHSTUS B
OCHOBHBIC TIOHSTHS, .

BCTPAaWBAEMBIX CUCTEM B PA3JIMYHBIX 00JIACTSIX UHTEPAKTUBHOM
XapaKTePUCTHKU

(IPOMBINIIEHHOCTH, CBS3H, OBITY, aBTOMOOMIISIX, ¢dopme B Buze
BCTPaMBAaEMbIX CUCTEM .

MEIUIINHE) JUCKYCCHH.

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

CranpapTHbIe TUIBI JAHHBIX, OTIEPATOPHI, CTPYKTYpa

nporpaMMmsl Ha si3bike C u C++. Oynkuuu, 6ubnuoteku | 3aHATHS B
[IporpammupoBanne ¢dbyakuii. Pazpaborka npunoxenwus Ha si3bike C. WHTEPAKTUBHOMN
BCTpanBaeMbIX cucTeM | Hu3koypoBHEBas ONTUMHU3ALUS Pa3pabOTaHHOTO dbopme B BuzE

MIPUIIOKEHUS JUCKYCCHH.

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

PaGora c nopramu BBoJa-BeiBOa. Opranusaiis BbIBOAA

unpopmanuu. Opranuszanus BBoaa HHHOPMALIUH. NuTtepakTuBHas

OcHoBbl TG POBOI M aHAJIOTOBON CXEMOTEXHHUKH.

dbopMma, mpakTUKyM

MeTtonoorus Amnanoro-nugpoBoe u U(poaHaIOroBoe I10 PELIECHUIO
pa3paboTKu npeoOpaszoBanus. Kiaccuduxanus nepudepuitHpIx 3a/1a4 110 TEMATHUKE
IIPOrPaMMHOI0 ycrpoiictB. Pabora ¢ MukpokoHnTposiepoM. TaliMepsi. 3aHATUA U
obecrieueHus [IpepsiBanus. Mcnone3oBanue peine. lnpoTHo- KOJIJIEKTUBHOE

nMITyJbCHast Moayisuus. [logkmrouenne ceeroauona oOcyxeHue

4yepes3 CONMPOTHUBIICHUE. pelIeHui

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

HHrepakTuBHas
] dopma, IpakTUKyM

OneparmoHHbie Oco0eHHOCTH BCTpanBaeMbIX cUCTEM Ha Oa3e Linux. [0 PeleHHIO

CHUCTCMBI PCAJIbHOTO
BPEMCHU IJIA
BCTpanBaCMbIX CUCTEM

[TocTpoeHnue siapa BCTpauBaemMou oneparuoOHHON
cucteMsl. [IporpaMmmHOe obecrieueHne st TOCTPOSHUS 1
pa3BepThIBaHUS 00pa3za BCTPaMBAEMON CUCTEMBI.
Pexomenayempie uctounuxu:8.[1],[2],[3]

3a7a4 10 TeMaTHKe
3aHATUA U
KOJJICKTHBHOE
o0cyxaeHue
pelIeHuni




5.1.11epevyeHb BONPOCOB, OTBOJAUMBIX HA CAMOCTOSITEJIbLHOE OCBOCHHE
AMCHHUIUIAHBI, GOPMbI BHEAYIUTOPHO CAMOCTOSAITEILHON PadOThI

HaunMeHoBaHHe TEM
(pa3aesioB) AMCUMILTHHBI

HepequL BOIIPOCOB, OTBOAUMBIX Ha
CaMOCTOATEC/ILHOC OCBOCHHC

®opMbl BHEAYIUTOPHOI
CaMOCTOSITEJIbHOM
padoThI

(OCHOBHBIE IIOHATHA,
XAPAKTCPUCTHKHU
BCTpanBa€MbIX CUCTEM

Mckaxxenue curdajioB. [loHATUS JBOUYHOMN
ITOTUKU.

Pabota c yueOHOM
imutepatypoil. Pazoop
BOIIPOCOB I10 TEME 3aHSTHSI.

[IporpamMmmupoBanue
BCTPAWBAEMbIX CUCTEM

[Tpumepsr nporpamm 11t AVR u Arduino.

PaGora ¢ yueOHOI
imutepatypoil. Pazoop
BOITPOCOB I10 TEME 3aHSITHS.
BrinosiHeHUE 1 3a01UTa
NTOMAIIIHEW KOHTPOJIbHOU
[paboThI

Metoponorust pa3paboTKu
[POrpaMMHOTO
oOecrieyeHus

OMYJIATOPHI M IOTHYECKUE aHATTN3aTOPBI.
DddexTuBHBIC MAOTOHBI 1OCTYIA K PA3ITUYHBIM
TUTIAM TIAMSITH MUKPOKOHTPOJLIEpA.

Pabota c yuebHoi
muTepatypoii. Pa3zoop
BOITPOCOB I10 TEME 3aHSATHSI.

OHepaHI/IOHHHC CHUCTCMBbI
[P€ATIBLHOI0 BpEMCHU JIJIA
BCTpanBACMbIX CUCTEM

[TocTpoeHue siapa BCTpauBaeMoil oneparmoOHHON
CHUCTEMBI.

PaGora ¢ yueOHoit
imutepatypoil. Paz6op
BOIIPOCOB I10 TEME 3aHITHUS.

(OCHOBBI
MPOrPaMMHUPOBAHHE
BCTPAMBAEMbBIX CHCTEM

Pabota B pesxuMax npepbIBaHUS U 3aXBarta.

PaboTa c yuebHoI
mutepatypoil. Paz6op
BOIIPOCOB 10 TEME 3aHSITHSI.

MHCTpyMeHTallbHbIE
MpOrpaMMHBbIE U
armnapaTHble MOTYJIH
BCTpPaMBaEMbIX CUCTEM

Po6oTH3MpOBaHHBIN KOHTPOJILIED,
ncnosb3yemslil B cranaapte FIRST Robotics
Competition NI CompactDAQ

Paborta ¢ yueOHoi
imuTeparypoil. Paz6op
BOITPOCOB T10 TEME 3aHSTHUSI.




5.2.1lepevyeHb BONPOCOB, 3aJaHUM, TeM JIJIfl NOATOTOBKHU K TEKYILEMY
KOHTpPOoJ 10 IlpuMepHbIe 3a1aHNsi KOHTPOJILHOM PadoThI

1.Pa3paboTka u TecTtoBoe MojenupoBaHue Ha Arduino CHCTEMBI KOHTPOJIS
JIOTIyCKa B 3[JTaHUE

2.Pa3paboTtka 1 TecToBOE MoJIearpoBaHue Ha Arduino KaabKyIsaTopa

3.Pa3paboTka u TecTtoBO€ MojIeTMpoBaHre Ha Arduino 9acoB

4.Pa3paboTka u TecToBOoe MojeiaupoBaHue Ha Arduino 1mudpoBoil KiIaBHATYpPbI
s [IK

5.PazpaboTtka m TecToBO€ MomaenupoBaHue Ha Arduino CHCTEMBI ITyJIbTa
yIpaBICHUS.

Kpurepuu 6a/51bHOM OLIEHKH PA3JIHMYHBIX (OPM TeKyIIero KOHTPOJIS
yCIeBAeMOCTH

Kputepun OamibHOM OLEHKHM pa3d4yHbBIX  (POPM  TEKYIIEro  KOHTPOJI
YCIIEBAEMOCTH COZAEPKATCI B COOTBETCTBYIOIIMX METOJNYECKUX PEKOMEHIALMUAX
Kpacnogapckoro ¢punnana @uHyHUBEPCUTETA.

7.D0oH/1 OLIEHOYHBIX CPEACTB JJisl NPOBEeHUs NIPOMEKYTOYHOI aTTeCTAIMU
00y4arIMXCcs M0 JUCUMILIIMHE

[lepeyeHb KOMIIETEHLIUN C YKA3aHUEM MHIUKATOPOB UX JOCTUKEHHUS B MpOIEcce
OCBOCHHSI 00pa3oBaTeIbHOM MporpaMmbl cojaepxkutcs B pasaene 1. «llepeuenn
IUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHUS 00pa30BaTEIbHOW MpOrpaMMbl (IE€peueHb
KOMIIETEHIIM) C YKa3aHWEM HWHJIMKAaTOpOB MX JOCTHXKEHMS M IUIAHUPYEMBIX
pe3yJIbTaTOB 00YUYEHHUS 110 AUCLUTIIHHEY.
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7.1.TunoBble KOHTPOJIbHBIE 3aJAHUS WIH UHbIE MATEPHUAJIbI, HEO0OXOUMBbIE
NJISl OEHKH UHAMKATOPOB TOCTHKEHUS KOMIIETCHIMH, 3HAHUU U YMEHUM

PesyabTaTsl 00yyeHus

HaumenoBanue (yMeHMSs U 3HAHMS),
HaunmenoBanmne HHIUKATOPOB COOTHECEHHBIE C TunoBbie KOHTPOJIbHbIE
KOMIIeTEeHIINH JOCTHKEHUS HHAUKATOPaAMU 3aJaHus
KOMIIETEeHIIMH JOCTHKEHUS
KOMIIeTeHIIUH
3HaTh. METOMEI,
KOHIICTITYaIbHbIC
MOJIOJKEHUS
UH(POPMALIMOHHO-
KOMMYHUKAITHOHHBIX
TEXHOJIOTH, Hanumure nporpammy Ha
MHCTPYMEHTOB UX IArduino. CBeToau01 HOAKITIOYEH
aJanTalum K K 1 III/ICt)pOBOMy IMOPTY, KOHTAKT
1 HGMOHCTppreT MIPEOCTABIEHUIO YCTaHOBJICH Ha pCXKXUM BbIBOJA,
it |cBeTomuon roput 1 K
3HAHME METOI0B U pe3yJIbTaTOB HaYy4YHOH II4 1 rop 0 cexynn,
may3a 4 CEeKyHJBI.
MHCTPYMEHTOB paboTeI y YHA
TKII-5 aHalIn3a JaHHBIX U HammiTe borba a
. MMY H
CrocoOHOCTh MaIIMHHOTO 00yUeHUSI. YMeTb: IpUMCHATD : porpamMmy
IArduino. CBeToau01 HOAKITIOYEH
[IPUMCHATE MCTOJIB! 1 VISYHCHHBIC K 5 mudpoBOMY IOPTY, KOHTAKT
MHCTPYMEHTHI TCOPCTUUCCKHUC 1Aep y noprty,
[YCTAHOBJIEH Ha PEXKUM BBIBOJA,
aHaIM3a JAaHHBIX U MMOJIOKEHUS B
. CBETOJIMOJI TOPUT 5 CEKyH], May3a
MaIIMHHOTO npoQeCCHOHAIBLHON 3 ceryHIE
00y4eHHS TIPH JIeATETbHOCTH MPU '
IMOJATOTOBKC aHaJIN3e pe3ylabTaToOB
000CHOBAHMS UCCIIEIOBAHUI U
(bunancoso- yueOHOI paboThI
PKOHOMHYECKHX -
. 3HaTh. BO3MOKHOCTH B .
[pereHuit —_— Opranu3zyiiTe MUTaHHE JIBYX

2. JleMoHCTpHUpYET
3HAHHE TPUHITUIIOB
MOJIrOTOBKH
QHATTUTHYECKOTO
000CHOBaHUS
(brHaHCOBO-
HKOHOMHYECKUX
[peLIeHU.

Cpe/ICTBa peaTn3aluu
METOI0B 00pabOTKH
JAaHHBIX B pa3JIMYHbIX
IPOTPaMMHBIX
IPOAYKTax

YMeTh: OLlEHUBATH
pa3IUYHBIE CTIOCOOBI
00paboOTKH JaHHBIX C
MTO3UITIH
npodeccuoHaNbHOMI
JIESITCIIBHOCTH

CBETOJINO0/I0B (CUHUI U KPacHbIN)
10 MTpaBUILY:

- CHHHN CBETOAMOM TOPUT
[IOCTOSIHHO

- Kpacuslii cBeTogunoa muraet 10
CEKYH]I

- 3anepkka 4 CeKyHIbI

Hanwucats ckeTy MUTaHUA 3X
CBETOJIMOJIOB IO TUITY PabOTHI
cBeTodopa.

3. Brnageetr HaBeIkaMu
MCIIOJIb30BAHU
METOIOB U

MHCTPYMEHTOB

3HaTh: METOALI U
WHCTPYMEHTHI aHATN3a
MaHHBIX U MAIIHHHOTO
00ydeHus

Hanummre nporpaMmy Ha
IArduino, 4TOOBI CBETOIHO/I
MUTAJ C KQXK]IBIM pa3oM ObIcTpee

B TeueHuu 10 cexyHna, mytem
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aHaIIM3a JAHHBIX U MOOaBJICHHSI KOMaH]T
MAITHHHOTO 00y4eHus [YMeTh: IPUMEHATh digitalWrite() u delay ().
[IPH MMOATOTOBKE METOJIbl U HHCTPYMEHTBI

N HATHTHIECKOTO AHAIM3a JaHHBIX Oprann3oBaTh BKIOYECHUE
06O0CHOBAHILSL CBETOJIMOJIOB TIO MOPATIKY U
(buHaHCOBO- BEIKTIOYCHHE B 00paTHOM
PKOHOMHYECKUX TOpANKE

[pELICHHI

BRBPBOOoNoOORWNE

CHUCTEM

17,
18.

0.
1.
2.
13.
14.
15.
16.

7.2.11pumMepHbIe BONPOCHI ISl MOATOTOBKH K 3K3aMEHY

OCHOBHBIE MOHATHUS, KJIaCCU(PUKAIIUS BCTPAUBAEMBIX CUCTEM
AHanoroBbIil U HUPPOBON CUTHAIIBI

DJIEKTPOHHOE YCTPOMCTBO

HckaxkeHne curuanoB

[IpenmyiecTBa U HEAOCTATKUA IU(PPOBBIX CUTHAJIOB

Buasl nndpoBbIX CUTHATIOB

Tunel LUPPOBBIX YCTPOUCTB

Tpu Moaenu LUPPOBBIX YCTPOUCTB

Tpu Tuna BHIXOJ0B

CoenvHeHNE BBIXOJIOB PAa3HBIX THUIIOB

Tunbsl opraHu3anuu CBs3eu

[{udpoBbie 21EMEHTHI, Y3IbI, MUKPOCXEMBI

[TousiTs IBOMYHOMN JIOTUKU

0O0630p COBpEMEHHBIX BCTPAUBAEMBIX CHCTEM

OcHoOBHBIE TPOOJIEMBI pa3padOTKH BCTPAUBAEMbBIX CUCTEM
OcoOEHHOCTH M OrpaHUYEHHUS MPOTPAMMHBIX CPEICTB BCTPAUBAEMBIX

KomanaHselil HTHTEPIPETATOP, ITPaBa TOCTYNA U IIPOLIECCHI
OO1muMe TpUHIMIBI U MPUMEPHl COCTABICHUS KOMIBIOTEPHBIX MPOrpaMMm

AJIs1 BCTPOCHHBIX CUCTEM

19.

CHCTCM

20.

OTJIaJIKA

21,
22,
23.

0030p MHCTPYMEHTAIBHBIX CPEACTB JJISI TPOTPAMMHPOBAHUS BCTPOCHHBIX
Cpena pa3paboTumka, OMOTMOTEKH, TPAHCISATOPHI, PEIAKTOPHI CBS3CH,
CpezncTBa mporpaMMHUPOBAHKS BCTPAUBAEMBIX CHCTEM

0630p cpeacts pazpadoTku 1O a1 BCTpanBaeMbIX CHCTEM
WMHCTpyMEHTAIbHBIE  Cpelbl  pa3pabOTKU I  MHKPOKOHTPOJIICPOB

cemeiictea AVR

24,
25.
26.
217.
28.

DJieMeHTHI s13b1ka nporpammupoBanns C u C++
[Tpumepst porpamm aist AVR u Arduino
OcCHOBBI ITPOrpaMMHUpPOBaHUs Ha s13b1ke Cu
Apxutektypa RISC

CrpykTypa nmporpammsl il MUKPOKOHTpOJLIEpa
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29,

[TopThl BBOAA BBIBOJIA

30. TIlpepsiBanus

31. Taitmepsr

32. Hcnonb3oBaHue NIUPOTHOUMITYJIBCHON MOIYIISIITUU

33. Pabora ¢ mamarsio EEPROM, FLASH

34. Opranusaius CBS3H ¢ IEPCOHATBHBIM KOMIIbIOTEpOoM (MHTEpdeiic RS-232)

35.  DMynsATOpHI M JIOTHYECKUE aHATA3ATOPBI

36. OddexTuBHBIE 1MA0IOHBI JOCTyHa K Pa3IUYHBIM THUMAM HaMSTH
MUKPOKOHTpOJUIEpa

37. Tloacuctema aHanoro-mudpoBOTro Mpeodpa3zoBaHUsI MUKPOKOHTPOJLIEpA

38. VYcrpoiicTBa JUCKPETHOTO BBO/A: KHOIKU, IEPEKIIIOUATENN, KJIaBUATYPHI

39. VYcrpoiicTBa MHAMKAMHI: CBETOANO/Ibl, CEMUCETMEHTHBIE UHAUKATOPBI,

WHIMKATOPBI JJOTHUECKOT0 BBIX0/1a C TPEMSI COCTOSTHUSIMU

40. MWsyuenue unrepdeiica UART

41. Wsyuenue unrepdeiica [2C u pabota ¢ uuppoBbIMU AaTUNKAMU

42. Wsyuenue unrepdeiica SPI u padora ¢ uppoBbIMU MOTYISIMU

43. OmnepaunOHHBIE CUCTEMBI PEaIbHOIO BPEMEHH JIJIs1 BCTPAUBAEMBIX CUCTEM

44. OcoOeHHOCTH BCTpauBaeMbIX CUCTEM Ha 0aze Linux

45. Otnuuus «BcTpanBaeMbIx» Linux-cucteM u cucteM Ha 6aze Android ot
Desktop- Bepcwii

46. IlocTpoeHue smpa BCTpaMBaeMOM OMEepaIliOHHON CHCTEMBI

47. OOBsCHEHHE OCHOB MporpaMMupoBanus nog Arduino

48. Cpencta nporpamMmmupoBanusi Arduino

49. OOydeHwue A3bIKY IPOrPAMMHUPOBAHUS

50. Pexumbl oOMena nndopmarueit ¢ nepudepuitnpiMu yerporictBamu (I1Y)

51. [IlporpamMmHBIii BBOJ-BBIBOJ, BBOA-BBIBOJ 10 TMPEPHIBAHUIM, MPIMOM
JIOCTYII K OIIEPATUBHOM MAMSTH

52. W3ydeHne OCHOBHBIX THUIIOB JaHHBIX

53. N3ydeHne OCHOBHBIX OCHOBHBIX (DYHKIIMIA

54. MH3ydeHue OCTAIbHBIX OCHOBHBIX KOMIIOHEHT CHHTAKCHCa SI3bIKa

55. PaccmoTpeHune cHHTaKcuca si3blka Ha KOHKPETHBIX puMepax

56. Pabota B pexxnMax MpephIBaHUS U 3aXBaTa

57. PaccMoTpeHHe HEKOTOPBIX METOJIOB IPUHATHUS PEILICHUS

58. HHcTpymeHTanbHbIE NOpOrpaMMHBIE U ammapatHble Moayiau National
Instruments

59. Ammaparnsie iatgopmer National Instruments: NI CompactRIO,

IPOrpaMMUPYEMBbIi IPOMBIIICHHBIN KOHTposuiep Ha 6aze [TJIMC

60. NI roboRIO, poGoTu3upoBaHHBIM KOHTPOJIJIEP, UCIOJb3yeMbId B
cranaapre FIRST Robotics Competition NI CompactDAQ

61. Cucremsl coopa nannbix st USB u Ethernet

62. MogaenpbHOE TPOEKTUPOBAHME BCTpamBaembix cucteM B LabVIEW.
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7.3.1IpumMep 3K3aMEeHAITUOHHOTO OMJIeTA

®denepanbHOE TOCYIapCTBEHHOE 00pa30BaTEIbLHOE
OIOPKETHOE YUPEXKICHHUE BBICILIETO 00pa30BAHUS
«®UHAHCOBBI YHUBEPCUTET

IIPU ITPABUTEJBCTBE POCCUIICKOM ®EJIEPAIIN»
(PuHaHCOBBINA YHUBEPCHUTET)

Kpacnonapcknii punmnan @uHyHMBEPCUTETA

Kadenpa «MaTematuka u nHpopMaTrKa»

Jucuunnuna: «[IporpammupoBaHue sl BCTpauBAaE€MBbIX CHCTEM»

®dopma oOyueHHUs:

CemecTp/MOAYIb:

Hamnpasnenue noarorosku: 01.03.02-IIpuknagnas MmaTeMaTuka 1 “HPOpMaTUKa

BUJIET Ne

1. Ornmnuus «BcTpauBaeMbix» Linux-cucteM u cuctem Ha 0aze Android ot
Desktop- Bepcuii (10 6a110B)

2. Apxutektypa RISC (10 6ans0oB)

3. 3anaya:

CocTaBbTe ClenyIONMNA KOJA: €CIU KHOMKAa HEe Ha)kaTa, TO CBETUTCS 3E€JCHBIN
CBETOJUOI.

Nuaye cBeTuTCs KpacHbI cBeToiuo (40 6asioB).

[Toarorosus Kupwuii B.A.

3aenyromuii kadeapoir Momuan A.C.
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8.IlepeyeHb OCHOBHOI M IONOJTHUTEJIbHON YUeOHOM JIUTEPATYPbI,
HEe00X0AMMOM 1151 0CBOCHUS AMCUHUILIMHBI

OcHoBHas JuTEparypa:

1. Kynpssue, H. [I. DOneMeHTapHble  OCHOBBI  MPOrpaMMHUPOBAHUS
BCTpamBaeMbIX cucteM : ydeOHoe mocooue / H. I'. Kympssues. — ['opHo-AnTaiick :
'ATY, 2021. — 148 ¢. — DBC Jlams. — URL.: https://e.lanbook.com/book/178005
(mata oopamenus: 19.01.2025). — TekcT : 37K TPOHHBIH.

JlonoJIHMTeIbHASA JIUTEepaTypa:

2. Kpyrckux, B. B. MogenupoBanue B LabVIEW : yuebnoe nmocoOue 1ist By30B
/ B. B. Kpyrckux. — Mocksa : FOpaiit, 2022. — 171 ¢. — (Bricmee obpazoBanue). —
OBC IOpaiit. — URL.: https://urait.ru/bcode/519681 (mara obpamienus: 19.01.2025). -
TeKCT : 2JIEKTPOHHBIN.

3. PoroxnukoB, E. B. IlporpaMmMupoBaHue BCTpauBaeMbIX CHCTEM
Metoaudeckue ykaszanus / E. B. Poroxxnukos, K. B. Casenko, B. I'MbIpb. — MockBa :
TYCVYP, 2021. — 102 ¢. — TekcrT : 2neKTpOoHHbIN // JIaHb : 3JIeKTPOHHO-OMOIMOTEYHAs
cucrema. — URL: https://e.lanbook.com/book/313193 (mata obOparmenus: 08.02.2025).
— Pexxum noctyna: asist aBTOpU3. OJIb30BaTEIEH.

4. KynopssueB, H. I'. DOnemeHTapHble  OCHOBBI  IPOrPAMMHUPOBAHUS
BCTpauBaeMbIXx cucteM : yueOHoe nocooue / H. I'. KynpsiBie. — I'opHo-AuTaiick :
'ATY, 2021. — 148 c. — Tekcr : aneKkTpoHHbIH // JlaHb : 31€KTpOHHO-OMOIHOTEYHAs
cucrema. — URL: https://e.lanbook.com/book/178005 (mata oopamenus: 08.02.2025).
— Pexxum noctyna: aist aBTOpU3. MOJIb30BaTEIEH.

9.1lepeueHn pecypcoB HHPOPMAITMOHHO-TEJIEKOMMYHHUKALIMOHHOM CeTH
«/HTepHeT», HeOOXOAUMBIX /IJIsl OCBOEHMSI JUCHMILTUHBI

1.  HuadopmanronHo-00pa3zoBaTeabHbIi nopTan OUHAHCOBOIO YHUBEPCUTETA

npu [IpaBurensctBe Poccuiickoit deneparuu http://portal.ufrf.ru/

2.  Caifr nemapTamMeHTa aHAIM3a JAHHBIX ¥ MAIIMHHOTO O0YYCHUSI.

3.  DnektponHas  Ouwbmuoreka ~ ®dunHancoBoro  yHmBepcutera  (Ob)
http://elib.fa.ru/

4.  DnextpoHHO-OnMOMMoreuynas cuctema BOOK.RU http://www.book.ru

5. DnexkTpoHHO-OMONMMOTEYHasi CUCTeMa «YHUBEPCUTETCKAs OoubmmoTeka
OHJIAH» http://biblioclub.ru/

6.  DaekTpoHHO-OMOMMOTEeYHascucTeMa Znanium http://www.znanium.com

7. DJIEKTPOHHO-OUOIMOTEYHAsICUCTEMA U3aTEILCTBA «FOPAWT»
https://urait.ru/

8. DIIeKTPOHHO-OMOIMOTeYHas cucTeMa u3aarenbera [Ipocnekt

http://ebs.prospekt.org/books

9.  DnexkTpoHHO-OMONMHMOTEYHAS cucrTema U3JIaTeIhCTBA «Jlaaby
https://e.lanbook.com/
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https://e.lanbook.com/

10. Dmnexktponnas Oubmmoreka M3matenbckoro gomMa  «I'peOEHHHUKOB)»
https://grebennikon.ru/

11. JlenoBas onnaitH-OuOmnoreka Alpina Digital http:/lib.alpinadigital.ru/

12. Hayunas snekrponnas ouodaunoreka eLibrary.ru http://elibrary.ru

13. HammonaneHas 3nekTpoHHas oudamoreka http://H36.pd/

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

IO.MCTOI{H‘ICCKHG YKazaHuda OJas oﬁyqamumxm 10 OCBOCHMIO JUCHUIIJIMHDBI

OcHoBHbIE 3Tanbl padoThl cTyleHTa mo gucuuiuiune «lIporpammupoBanue
1Sl BCTPAUBAaeMbIX CHCTEM»

l.[lpenBaputenbHas OPUEHTUPOBKA B MOMJIEKAIIEM H3YyUYEHUIO Yy4eOHOM
MaTepua’e 1o nporpamme.

2.03HaKOMJIEHUE C PEKOMEH/I0BAaHHOW yueOHO! JIUTEpaTypOH.

3.Cnymanue U KOHCIIEKTUPOBAHME JIEKIMM, a TaKKe BBINOJIHEHUE IPYTUX BUIOB
y4eOHOM paOOTHI.

4.IlnaHupoBaHUE CaMOCTOSITEILHON PabOTHI.

5.00001meHne u cucremMaTusauus WH(pOpManUuU, MOYEPNHYTONM M3 JIEKIUH U
MPOYUTAHHOMN JIUTEPATYPHI.

6.BrinoaHeHne KOHTPOIBHOM paOOTHI.

Pexomenanuu mo padore ¢ yaueOHbIM MaTEePHATIOM:

1.Oco3HaBaiiTE HaTMYHBIN YPOBEHb MOJYYEHHBIX BAMU 3HAHU.

2.B cuTyanuy HEMMOHUMAHHUS HY’KHO BBISIBUTH TOT IEPBUYHBINA YPOBEHb U

(dakTopbl  HEMOHUMAaHMs, KOTOpbIE CTalM  MPEHSATCTBUEM  MOHUMAaHMS
IIOCJIEAYIOLIETO.

3.3agaBaiiTe camu cebe BOMPOCHI U MBITANTECh OTBETUTH HA HUX.

PexoMenaanuu no padore Ha JIEKIMH U C JEKIAOHHBIM MaTePHUAJIOM:

1.OcHoBHas 3a/1aua Ha JICKIIMU - OCMBICIICHUE M3J1araéMoro B Hell Mmarepuania.

J{nst 5TOr0 HEOOXOMMO CITYIIATh JICKIMIO C CAMOI0 Hayaja, He yImyckas oOIluX,
OPUEHTHUPYIOIIUX B MaTEpPHUAJIC PACCYKICHUN U YCTAHOBOK JIEKTOPA.

2.Benenue 3anucei Ha JIEKIMU BaXKHO U MOJIE3HO JJIs TYYIIIETO

OCMBICJIMBAHUSI MaTepuaia, JJjs CcoXpaHeHHs WHGOpPMALUU, C IEIbI0 €e
JaJIbHEUIIICTO UCIIOIb30BaHUS.

3.J1ns1 obsierueHust 3arucu peKOMEHIyeTCsl TPUMEHSITh COKpaIEHUS

MMOBTOPSIOIINXCS TEPMUHOB HJTM XOPOIIIO U3BECTHBIX MOHSATHH.

Pexomenaanuu nmo paéore ¢ JuTepaTypoi:

1.Eciiv BO3HUKIIM 3aTpyIHEHUS TIPU Pa3bICKUBAHUK MaTepuaa, o

KaKoMy- JTHOO KOHKPETHOMY BOIPOCY, CJIEAyeT OOpaTUTHCS K TPEAMETHOMY
YKA3aTeNno, HAIlleYaTaHHOMY, KakK I[PaBUJIO, B KOHIE KaXIOTO JIUTEPATYPHOTO
VMCTOYHHKA.
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https://grebennikon.ru/
http://lib.alpinadigital.ru/
http://elibrary.ru/
https://spark-interfax.ru/

2.IlpenMeTHBIN yKa3aTenb - 3TO ai(paBUTHBIN CIIUCOK OCHOBHBIX
HAyYHBIX TOHATHI (TEPMUHOB), COJIEpKAHUE KOTOPHIX PACKPHITO B KHUTE, PSAOM
C TEPMHUHOM CTOSIT YHUCla, 0003HAYaIOIIMEe HOMEpa CTPaHHUIl, HA KOTOPBIX HM3JIOKEH

MaTepuall, OTHOCSIIIUICA K JaHHOMY IOHSTHIO.
11.I1lepevyenb NHPOPMANUOHHBIX TEXHOJOTUI, HCNIOJIb3YEeMbIX IIPH

OCYIIECTBJICHUN 06p330BaTeJ'leOFO nmponoecca 1mo IMCIMIJIMHE, BRJIKIOYas
NnmepeucHb HCOﬁXOIlI/IMOI‘O nmporpaMmmMHoOro odecreyeHus u I/IHq)OpMa]_lI/IOHHI)IX
CIIPpaBOYHBIX CUCTEM

11.1. KOMIUIEKT AUIIEH3UMOHHOTO TPOTPAMMHOTO 00ECTICUCHHUSI:

- Astra Linux, Libre Office

- AntuBupyc Kaspersky

11.2. CoBpemenHble mpodeccrHoHambHble 0a3bl JaHHBIX M HWH()OPMAIMOHHBIC

CIIPAaBOYHBIE CUCTEMBI

- NudopmanmonHo-mipaBoBas cuctema «l'apant

- NudopmanmonHo-npaBoBas cucrema «Koncynbrant [1moc»

- DnexTponHas HIuKIoneaus: http://ru.wikipedia.org/wiki/Wiki

- Cucrema KoMIiekcHOro packpbiTusi uHpopmaunu «CKPUH» -
http://www.skrin.ru/

11.3. CeptuduuupoBaHHble MPOrpaMMHBIE WU aNlapaTHbIE CPEACTBA 3aLUTHI
uH(pOpPMaIUK - HE UCTIOJIB3YIOTCS

11.4. Python 3.

11.5. StarUML.

12.0nucanue MaTepuaIbHO-TEXHUYECKO 0a3bl, HEOOXOIUMOH /1151
OCYyILIeCTBJICHHSI 00PAa30BaTEJILHOI0 MPOLECCA MO AUCIUIIHHE

HCKHI/IOHHBIC 3aHATHA TIPOBOAATCA B MyHBTHMGHHﬁHBIX ayJuTopuiax, a
CCMHHAPCKHUE 3aHATHA - B KOMIIBIOTCPHBIX KJIaCcCax.
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