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1. HaumenoBanue JUCHHUIIJINHBI

«HpOl"paMMI/IpOBaHI/IG JUIsL BCTpanBa€MbIX CUCTEMD.

2. IlepevyeHb IVIAHUPYEMBIX Pe3yJILTATOB 0CBOEHHUs 00pa30BaTebHON MPOrpaMMbl

(mepeyeHb KOMIETEHIMii) ¢ YKa3aHHEM HHIAMKATOPOB HX JOCTHKEHHS M MJIAHHPYEMBIX

pe3yJbTaTOB 00y4YeHUsI M0 TUCHHUIJIMHE

Kon HaumeHnoBanue HNHanKaTopbl 10CTHKEHHS Pe3yabTaThl 00y4eHus1
KOMIeTeHIHH KOMIEeTeHIIHH KOMIeTeHIIHH (yMeHHs U 3HAHHA),
COOTHeCEHHBIE ¢
HHIMKATOPaAMHU
JDOCTHKEHHS] KOMIIeTEeHIHH
OII «H:xeHepHsi JAHHBIX»,
OII «IIpukaagnbie HHGOPMAMOHHBIE CHCTEMBI B IKOHOMHUKE M (PMHAHCAX)

IIKH-1 CriocobHoCTh TpuMeHsTh | 1.JleMOHCTpUpyeT 3HaHUus O | Ymems MIPUMEHSTH
oOLIeHay HbIE, COBPEMEHHBIX COBPEMEHHBIE
OOLIeHHKEHEPHbIE €CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIE
3HAaHWUA, MAaTEMaTHUYCCKUC | KOHLCTIUIX, KOHIICTILIHH,

Mmetonsl B chepe UT 0O0IIEHHKEHEPHBIX 00IIeHKEHEPHBIC
MIOJIX0/IaxX, MeToJax | MOJXOIbI, METOJIBI
MaTeMaTHYeCKOro aHalu3a U | MaTeMaTHYeCKOro aHalIn3a U
MOJICITUPOBAHHSI. MOJICITUPOBAHHUS ULt

MIPOEKTHPOBAHUS
BCTPaHBaCMbIX CUCTEM
3nams 0  COBPEMEHHBIX
€CTECTBEHHOHAYYHBIX
KOHICTIUSIX,
OOLIENHKEHEPHBIX
HO/IX0aX, MeToziax
MaTEMaTHYECKOTO aHaIN3a U
MOJICITUPOBAHHUS
2.Ilpumensier 3Hanusg Uit | Ymems HCIIOJIL30BaTh
TEOPETHYECKOTO U | TeOpeTHYeCKue "
9KCIEPUMEHTAILHOTO 9KCIEPUMEHTAJIbHbIC

uccienoBanusi B chepe
pa3paboTKH  MPOrpaMMHOTO
obecreyeHus.

HcceoBaHus B cdepe
pa3pabOTKH  BCTpaMBaeMbIX
cucTeM

3namp TEOpeTHUECKUE U
IKCIICPUMEHTANIbHbIC
uccienoBanust B chepe
pa3paboTKH  BCTPaUBaeMBIX
cucTeM




OII «H:xeHepHsi JAHHBIX»

TIKII-2 CriocoOHOCTh 1.Paboraer co cranmapramu, | Yuems paborats co
pa3pabaTbIBaTh, B TOM 4YHCJE aJalTHPYeT | CTaHIapTaMH UL
COTIJIaCOBBIBATh U | CTAaHIAPTHI st | crienduueckux TpeOoBaHui
YIpPaBISITh HCHOJIHEHHEM | creluprIecKuX TpeOOBaHUM | GONBIIMX JaHHBIX
TCXHUYCCKOI'O 3aJaHus U 6OJ'H:LLII/IX JaHHBIX. Buamo CTaHIAPThL st
TCXHITMECKOTO HpOCKTa € crenuduyeckux TpedoBaHM It
HCHIOIIb30BAHHICM GONBIINX TAHHBIX
TEXHOJIOTHH 60uBIINX
JAHHEIX 2.Pa3pabaTtbiBaeT Ymems pa3pabaTbIBaTh

TEXHUYECKUE 3aJaHUsl M | TCXHUYECKHE 3aJaHusi U
TCXHUYCCKUE MPOCKThI I | TCXHUYCCKUE TPOCKTHI JIA
TEXHOJIOTHI OOJNBIINX | TEXHOIOTH 00JIBIINX
JaHHBIX. JaHHBIX
3name NPUHLMIEL CO3AHUS
TEeXHUYECKHE 3aJaHuil U
TEXHUYECKHUX [IPOSKTOB
3.Peanusyer  ynpasieHue | Ymems pealln30BbIBaTh
pabounmu MIPOCKTaMH | yIIpaBJeHHE pabounmMu
TEXHOJIOTHYECKO HNpOeKTaMU
UHOPACTPYKTYpbI OOJBIINX | TEXHOJIOTMYECKOH
JTAHHBIX. HHPACTPYKTYPhI OOJBIIMX
JaHHBIX
3namb  TEXHOIOTHYECKYIO
UHOPACTPYKTYpY OOJIBIINX
JIAHHBIX
OIl «Iudposbie MIaTGOPMbI ypaBjieHUs! NPeANPHATHIMID

TIKII-3 Crioco6HocTh Hanaauth U | 1. [lpumenser ocHOBHbIC | Ymems MIPUMEHSTH
aJIMHHHCTPUPOBATh HPHHIIAIIEI OpraHu3alM{ | OCHOBHbIC TPUHIHIBI
npouecc MOCTPOEHHs M | KOMaHJHOM paboThl | OpraHu3aluy  KOMAaHIHOM
(hyHKIIMOHNPOBAHUS pa3pabOTIHKOB Haj | paboThl pa3pabOTYUKOB Hal
OTKa30yCTOHYMBOTO HPOEKTOM, HPOLIEAYPEI, | IPOEKTOM, HPOLEAYPEI,
HpPOrpaMMHOTO HO/IXOJIbI u METOIbI | TTOJXOBI " METOBI
obecreueHus OINTUMHU3ALUU U | ONTUMH3ALHUN u
MH(OPMALMOHHBIX ABTOMATH3AlMM  TNPOLEIYp | aBTOMATH3ALMU  HPOLEAYP
CHCTEM uudposoit | TecTupoBaHus, JOCTaBKH | TECTUPOBAHMUS, JIOCTaBKH

OKOHOMHKHM, B TOM YHUCIIE
HETIPEPBIBHYIO OCTaBKY M
pa3BepThIBAHUE
IPOrpaMMHOTI0 KoJia

KOZIa H 3aITycKa MPHIOKSHUN
Ha cepBepax

KOJIa M 3aIyCcKa MPUIIOKEHUH
Ha cepBepax

3namp OCHOBHBIC TIPUHIIUIIBL

OpraHu3aIu KOMaHIHOM
paboTel pa3pabOTYMKOB HAJ
MIPOCKTOM, MPOLIETYPBI,
HO/IXOJIbI u METOBI
OIITHMH3ALUU u
aBTOMATH3AIlMU  HPOLEAYP
TECTUPOBAHHUS, JIOCTaBKU

KOJ/Ia M 3aIlyCKa MPHIIOKESHUN
Ha cepBepax




2.Pa3pabatbiBaer ctpareruio | Ymems pa3pabareiBaTh

DevOps u | crpateruto DevOps  u
KOHTEHHEPHU3UPOBAHHBIC KOHTEHHEPU3NPOBAHHBIC
IPHIOXKCHHS, paboTaeT ¢ | IPUIIOXKCHUS

cucTeMaMu KOHTPOJIS

3namsb crpareruto DevOps,
CHCTEMBI KOHTPOJISI BEPCHI,
METOJIBI MOHHUTOPHHTA

BEPCHM, CO3/a€T pEIICHUS
JUIT MOHUTOpUHra 00paTHOM

CBSI3U N
00OpaTHOM CBSI3H
3.Bnageer HaBbIKAMU | Ymems pa3BepThIBaTh
ABTOMATH3AIMU KOHTEHHEPH3UPOBaHHbIE
pa3BepThIBaHUS, NPHIOKCHHS
MacitabupoBaHus
. 3namo ABTOMATH3ALUIO
KOHTEHHEePH3UPOBAHHBIX
> pa3BepTHIBaHUS,
NPUIOKEHUH M yHpaBICHUS
MaciTabupoBaHie
UMH, a TaKKe HaBbIKAMU .
. KOHTEIHePU3UPOBAHHBIX
aBTOMATH3alMd  HACTPOMKH o
MIPUIIOKESHHIH,
cepBepoB u .
ABTOMATH3AIMI0 HACTPOHKU
UHDPACTPYKTYPHBIX
cepBepoB u

CEPBUCOB T obecreueHus

HH(PACTPYKTYPHBIX
OBICTPOro pa3BepTHIBAHUS U (bpacTpyxTyp

CEPBUCOB T obecrieueHus

COKpAIIEHHs BpEMCHH |
BICTPOr'O Pa3BEpPTHIBAHUS H
BOCCTaHOBJIEHUS mnocie
COKpAIEHHs BpEMEHH
cboeB
BOCCTAHOBJIEHUS rnocie
cboeB

3. MecTo IMCUMIUINHBI B CTPYKTYpe 00pa3oBaTeIbHbIX NPOrpamMm

Hucuunnuna «IIporpaMMmupoBaHue Ui BCTpauBaeMbIX cucTeM» OTHocuTca K Llukimy
npoduiist (3NeKTUBHBIN) N0 HanpasieHuto noaroroBku 09.03.03 — [puknanHas upopmaruka,
OIl «Umxenepus nanusix», OIl «IIpuknagaeie HHOPMAIIOHHBIE CHCTEMBI B YKOHOMHUKE H

¢unancax», OI1 «{udpossie miarhopMsl ynpaBiaeHHUs TPEINIPHATHIMEY.

4. O0beM AMCHUILIMHBI (MOAYJISI) B 3a4eTHBIX eIMHUIIAX U B aKA/IeMUYeCKHX Yacax
¢ Bblje/IeHHMeM 00beMa ayAMTOPHOI (1eKUHMH, CEMHMHAPBI) U CAMOCTOATENbHO PadoThI

ody4awuuxcs



OI1 «Mmxenepus nanabix», OI1 «L{udposslie maaThopmbl ynpaBiaeHuUs IPEANPUATHIMID)

odHas popma o0ydeHus

Buj ydyeOHoli paGoThI 0 AUCHUIIMHE Bcero Cemectp 7

(B 3/e m yacax) (B yacax)
O01mas TPYy10eMKOCTh AUCIHMILIMHBI 3/108 108
Konmaxmmuasn paboma —

50 50

Ayoumopnuie 3anuamusn
Jlexyuu 16 16
Cemunapel, npakmuieckue 3ausmus 34 34
CamocmosmensHas paboma 58 58
Bun Tekymiero KOHTpost Kontponbnas pabora KonTponpHas padorta
Bun npoMe)xxyTouHO#H aTTecTaluu 3auer 3auer

OII «Ilu¢possie maathopMbl yIpaBICHHS IPEIIPUITHIMI

O4YHO-3a04Hast, 04HO-3a04Has (MOO) popmbl 00ydeHHs

Bun yue6Hoii paGoThI 0 TUCHUILIHHE Bcero Cemectp 8

(B 3/e m yacax) (B yacax)
O01mast TPY10eMKOCTh THCITHILTHHBI 3/108 108
Konmaxmnas paboma —

34 34

AyoumopHnuie 3auamusn
Jlexyuu 16 16
Cemunapul, npakmuyeckue 3aHsmus 18 18
Camocmosmenvuas paboma 74 74
Bup Texkymero KoHTpos Konrponbnas pabora KonTponbHas paboTta
Bupg npoMexxyTo4HOH aTTecTaliu 3ager 3ager

OIl «IIpuknanable HHPOPMAITHOHHEIE CHCTEMBI B 9)KOHOMHKE U (pHHAHCAX)

3ao4Has opma ooyuenus (MOO)

Bua y4yeoHoii paGoThl N0 JUCHHUILIHHE Bcero Cemectp 8

(B 3/e 1 yacax) (B yacax)
O0mas TPy10eMKOCTh AMCIHMILIMHBI 3/108 108
Konmakmmuasn paboma — 12 12
Ayoumopnule 3anamusn
Jlexyuu 4 4
Cemunapul, npakmuiecxue 3ausamus 8 8
CamocmosmensHas paboma 96 96
Bua Tekyiero KOHTpos KontponbHas pabora KonrposnbHas paboTta
Bun npoMexyTo4HO# aTTecTanuu 3auer 3auer




5. Copep:xxanue IMCUUILVIMHBI, CTPYKTYPHPOBaHHOe 10 TemMaM (pa3zejiam)
AUCUMIIMHBI € YKa3aHHeM HX 00beMOB (B aKaJeMHMYeCKHX 4acaX) U BHIOB Y4eOHBIX

3aHATHI
5.1. ConeprxaHue QTUCHUTIIMHbI

Tema 1. OcHOBHBIE IOHATHUS, XaPAKTEPUCTHKHU BCTPAUBaeMbIX CHCTEM

OcHOBHBIE OHSATHS, KIaCCU(HKALHS BCTPAUBAEMBIX CUCTEM. AHAJIOTOBBIN 1 ITU(pOBOii
CUTHaJIBl. DJEeKTpOHHOEe ycTpoicTBo. Mckaxenue curHanos. [IpenmymiecTBa M HEIOCTaTKU
1 (poBBIX CUTrHANOB. Byl nndpoBsix curHanoB. Tumsl nupoBeIX ycTpoicTs. Tpu Moxenn
udpoBbIX ycTpoicTB. Tpu Tuma BeIXxomoB. CoeIMHEHHE BBIXOJOB PA3HBIX THUIIOB. THIIBI
oprann3zauuu cBszed. L{udposble aeMeHTsI, y3IIbl, MUKPOCXEMBL. [TOHATHS IBONYHO JTOTHKH.
0O0630p cOBpeMEHHBIX BCTpauBaeMbIX cucTeM. OCHOBHBIE TPOOIEMbI pa3pabOTKH BCTPaUBAEMBIX

crucreM. OCOOEHHOCTH U OrpaHUYCHUS MIPOTPAMMHBIX CPEACTB BCTPAUBACMBIX CUCTEM

Tema 2. [IporpaMMupoBaHHEe BCTPAUBAEMbIX CHCTEM

KomannssIi HHTEpHIpEeTaTOp, MpaBa A0CTyIa U IMpoiecchl. O0IMe MPUHIUIIB U IPUMEPHI
COCTABJICHUS] KOMITBIOTEPHBIX POTPaMM JIJIsl BCTPOEHHBIX cucTeM. O030p HHCTPYMEHTAIBHBIX
CPEICTB ISl MPOrPaMMHUPOBAHUST BCTPOCHHBIX cucTteM. Cpena paspaborduka, OMOIMOTEKH,
TPAHCIIATOPBI, PEIAKTOPHI CBsi3el, oTinamka. CpeacTBa MPOrpaMMHPOBAHUS BCTPAWBACMBIX
cucteMm. O630p cpeactB paspabotku [1O st BcTpanBaeMbIXx cUCTeM. MHCTpyMeHTaJIbHBIE
cpeapl pa3pabOTKU sl  MHKPOKOHTPOJUIEpOB ceMeiictBa AVR. DneMeHTBl  s3bIKa

nporpammupoBanns C u C++. [Ipumepst mporpamm it AVR u Arduino.

Tema 3. MeToaoJiorusi pa3paéoTKu NPOrpaMMHOro odecnevyeHus

OcHoBBI IporpaMMupoBanus Ha s3bike Cu. Apxutektypa RISC. CtpykTypa nporpaMMsl
JUIs MUKpOKOHTpoiuiepa. [loptel BBoma BbiBozja. IlpepwiBanust. Taiimepsl. Vcmonb3oBanue
MIUPOTHOMMITYJILCHOU MoayJsinuu. Pabota ¢ mamsteio EEPROM, FLASH. Opranusarust cBsA3u
C TEpCOHANbHBIM KOMIbBIOTEpOM (WHTepdeiic RS-232). Omymnsaropel M JOTHYECKHE

aHanmu3atopel. ODQQeKkTuBHbIE IMAOJOHBI JOCTYNa K  PAa3IMYHBIM  THIIAM  [aMsTH

7



MHKpOKOHTpoiepa. [logcucrema aHanoro-undpoBoro npeodpa3oBaHus MHKPOKOHTPOJLIEpA.
VYerpolicTBa JUCKPETHOTO BBOJA: KHOIIKM, HEPEKIIOYaTeNd, KJIaBHATyphl. YCTpoicTBa
WHIUKAIAN: CBETOANOIBI, CEMACETMEHTHBIE HHIMKATOPHI, MHINKATOPHI JIOTHIECKOTO BBIXOA C
Tpemst cocrosHusMu. M3yuenne nnrepdeiica UART. NU3syuenne nnrepdeiica 12C u padora ¢

udpoBbMu natunkamu. M3ydenne nurepgeiica SPI 1 pabora ¢ tnpoBEIMH MOIYIIAMH.

Tema 4. OnepanuoHHbIE CHCTEMbI PEAJILHOT0 BPeMeHH /IJI1 BCTPAUBAEMbIX CHCTEM
OmnepannoHHBIE CHCTEMBI PEaIbHOTO BPEMEHH JUTS BCTPauBaeMbIX cicTeM. OCOOEHHOCTH
BCTpaMBaeMbIX cUCTeM Ha 0a3ze Linux. OTiauums «BCTpamBaeMbIX» LinuX-CHCTEM M CUCTEM Ha

6a3e Android ot Desktop-Bepcuii. [TocTpoeHue sipa BCTpanBaeMoi OrnepaliiOHHON CHCTEMBI.

Tema 5. OcHoBBI NporpaMmMupoBanus Ha Arduino

OObsicHeHHe OCHOB nporpaMmupoBanus nox Arduino. CpeacTBa nporpaMMHpOBaHUS
Arduino. OOyyeHne s3BIKy IIPOTpAaMMHUpPOBaHUS. PexuMbl oOMeHa uHpOpMaImed ¢
nepudepuitaeiMu  ycrporicteamu  (I1Y). IlporpamMMmHBI  BBOA-BBIBOI, BBOJ-BBEIBOA IO
IPEpPBIBaHUAM, IPSIMON JJOCTYI K ONEpaTUBHON MaMsATH. M3ydeHne OCHOBHBIX TUIIOB JIaHHBIX.
W3ydeHre OCHOBHBIX (yHKUHMH. M3ydeHHe OCTaJbHBIX OCHOBHBIX KOMIIOHEHT CHHTaKCHCA
a3bIka. PaccMOTpeHMe CHHTaKcHca s3bIKa Ha KOHKPETHBIX NpuMmepax. Pabora B pexumax

MpephIBaHNA 1 3aXBaTa. PaCCMOTpeHI/Ie HEKOTOPLIX METOAOB MPUHATHUA PCIICHH.

Tema 6. UHcTpyMeHTAaNbHBbIE NPOrpaMMHbIe W annapatHele moaynau National
Instruments

WHcrpyMmeHTanbHBIE NpOrpaMMHBIE M anmapaTHble Monaynu National Instruments.
Ammaparasle  miargopmel  National Instruments: NI CompactRIO, mnporpammupyemsrit
MpoMBIIUIEHHBIH KoHTposuiep Ha 6aze [IJIMC; NI roboRIO, poGoTtruznpoBaHHBIN KOHTPOJLIED,
ucnose3zyemslii B ctangapre FIRST Robotics Competition NI CompactDAQ, cuctemsr cbopa

nmarHbIx s USB u Ethernet. MonensHOE IpoeKTHpOBaHNE BCTpanBaeMbIX cicteM B LabVIEW



5.2. Y4eOHO — TeMaTHUYECKHH TJIaH

OI1 «Mmxenepus nanabix», OI1 «L{udpossle maaThopmbl ynpaBaeHuUs TPEAPUATUIMI)

ouHas popma oOydeHus

Ne HanmenoBanue Tem TpynoemkocTh B yacax DopmbI
o/ (pazzesos) Bcero *KonrakrHasi padora - | Camocrosi- TEKyLIero
n JUCHHUTTUHBI AyauTtopnas pa6ota TeJbHast KOHTPOJIS
O6mas, B| Jlexiuu | CemuHapsl, pa6orta ycneBaeMoCTH
T4 MPaKTHYECKHE
3aHATHS
OCHOBHBIE TIOHSTHS
’ O6¢ €HHE,
1 |xapaxrepucTHKH 12 4 2 2 8 on S’ZKJI
BCTpaHBaeMbIX CUCTEM p
O6¢ €HHE,
2 [IporpamMupoBanue 16 8 4 4 8 YK
BCTPaHBaCMBIX CHCTEM orpoc
M 6 Ompoc,
€TOJ0JIOTHS Pa3paboTKu B —
3 |mporpaMMHOro 16 6 2 4 10
WH/IUBUYaIbHBIX
obecrieueHus v
3a1aHui
Ompoc,
OnepaiioHHbIE CHCTEMBI
BBINIOJTHCHUE
4 |peanbHOTO BpeMEHH JUIS 18 8 2 6 10
I/IHJII/IBI/IleaJ'[bH])IX
BCTPaUBACMBIX CHCTEM M
3aaHui
Omnpoc,
Ocroent BBITIOJTHEHUE
5 |mporpammupoBaHust Ha 30 20 4 16 10 R
Arduino A fly
3aaHui
HHCTpyMeHTABHBIE
O6¢ €HHE,
6 |mporpamMmEbIC 1 16 4 2 2 12 VKT
arnmapaTHbeie MOIYJIN ompoc
National Instruments
CornacHo
B neou rio eOHOMY IJIaHy:
mCIHILIHHE 108 | 50 16 34 5g  [YUCOHOMY IUIAHY:
KOHTPOJIbHASI
pabota
Hroro B % 46 32 68 54




OI1 «Iu¢porsie miaThopMbl yIpaBICHHS IPEITPUITHIMID)

OuHo-3a09Has1, 0uHO-3209Has (MOO) popmbl 00ydeHUs

Ne HaumenoBanue Tem TpynoemkocTh B yacax Dopmbl
n/ (pasnenos) Bcero *KonrakTHas pa6ora - | CamocTosi- TEKyLIETo
n JAMCHHMILTHHBI Aynutopuas padora TelbHAS KOHTPOJIsA
O6muas, B| Jlekuun | CemMuHapHI, padoTa ycneBaeMocTH
T.4. MIPaKTHYECKHE
3aHSTHS
OCHOBHBIE TTOHSTHS
> OO6cyxIeHue,
1 |xapakTepuCTHKH 16 4 2 2 12 on (Zc
BCTPaHBaCMbIX CHCTEM p
O6¢ €HHE,
P [IporpamMupoBanue 18 6 4 2 12 YK
BCTPaHBACMBIX CHCTEM orpoc
Ompoc,
MeTtononorus pazpaboTku S —
3 |mporpamMmHOro 16 4 2 2 12 N —
obecreueHust . fl Y
3a/IaHui
Ompoc,
OrnepanoHHbIE CUCTEMBI S —
4 |pearbHOrO BpeMeHH ISt 16 4 2 2 12 S
BCTPaHBACMBIX CHCTEM s A uﬂ 4
JaHUi
o Ompoc,
CHOBDI BBITIOJTHEHUE
5 |mporpammupoBaHust Ha 26 12 4 8 14 N —
Arduino 1y
3aaHui
WHcTpymeHTanbHbIe
O6¢ €HHE,
g |mporpamMmuEIe 1 16 4 2 2 12 YK
anmapaTHble MOIYJIN orpoc
National Instruments
B 1etom 1m0 CornacHo
eOHOMY TIIaHy:
JIMCLUIUIMHE 108 34 16 18 74 ]}:EHTPOHZH” y
pabora
Utoro B % 31 47 53 69
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OII «IIpuxnanasle HHGOPMAIIOHHBIE CHCTEMBI B SKOHOMHKE U (pHHAHCAX)»

3a04Has hopma }06y1{eHI/I;1\ (M1O0)

HanmenoBanue Tem TpynoemkocTh B yacax DopmbI
Ne (pasnesion) Bcero *KonrakTHasi padora - | CamocTos- TEKYIIero
n/ AMCHMILTHHBI Aynutopuas pa6ota TEIBHAS KOHTPOJIAA
L O6mias, B| Jlekiuu | CemuHapEI, paGora ycneBaeMoCTH
T4 [PaKTHYECKHE
3aHATHS
OCHOBHBIC TTOHSTHSI,
O0cyxaeHue
1 |xapakrepucCTHKH 14 4 2 2 10 on (z/c ’
BCTpauBaCMbIX CUCTEM P
2 [IporpammupoBanue 20 ) ) ) 20 O06cyxaeHue,
BCTPaUBACMBIX CHCTEM ompoc
M 6 Ompoc,
€TOJI0JIOTHs Pa3paboTKu BEITONHCHHE
3 |mporpamMmHuoOro 18 - - - 18
MHANBUIYaIbHBIX
obecrieueHus -
3a/1aHui
Ompoc,
OrnepaiiOHHbIE CHCTEMBI
BBIITIOJTHCHHUEC
4 |peasbHOrO BpeMeHHU ISt 20 2 - 2 18
MH/IUBUYaIbHBIX
BCTPaHBACMBIX CHCTEM M
3a1aHuit
Ompoc,
OcHOBBI
BBIITIOJTHCHHUEC
5 |mporpammupoBaHust Ha 24 4 2 2 20 N —
Arduino s fly
3aaHui
UncTpymeHTaibHbIe Ompoc,
[pPOTPaMMHBIE U BBITIOJTHEHUE
6 |mPorp © 12 2 - 2 10
arrapaTHbIC MOAYJIN WHIUBUAYAJIbHBIX
National Instruments 3aMaHuil
CornacHo
B nenom o OHOMY ILIaH
e :
JIMCLUTUIMHE 108 12 4 8 96 v y y
KOHTpOJIbHAS
pabora
Urtoro B % 11 33 67 89

\: Ao6aBneHo npumeyanue ([ENB1]):

* 00beM KOHTaKTHOH PabOThI B 0YHO-3204HOI/3a049HON (hopMax 00ydeHNUs 1 HHANBUIYaIbHBIX y4EOHBIX
IJIaHaX OINpeNeNnsieTcss COOTBETCTBYIONIMMHU y4eOHBIMU IUIaHaMH. TeMsbl, pealu3yeMble B BHJIE KOHTAKTHOU
paboThl, OIPENENAIOTCS MPENOABATENIEM CAMOCTOATENBHO, HCXO U3 YPOBHS X CIIOXKHOCTH.
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5.3. Conep:kaHue cEeMHHAPOB, MPAKTHYECKUX 3aHATHI

HaumenoBaHue Tem

IlepeyeHnb BONPOCOB /1151 00CYKAEHUsT HA

®opmbl IpOBEICHAS

(pa:ule_]'[o[;) CEMUHAPCKHUX, MPAKTHYECKUX 3aHATHUAX, 3aHATHH
JAMCHHILTHHBI peKoMeHIyeMble HCTOYHHKH U3 pa3aeios 8,9
(yxa3biBaeTcsi paszies M OPSIAKOBBIIi HOMep
HCTOYHHKA)
OCHOBHBIC ITOHATHS, Yro Ttakoe BcTpamBaemas cucrema. OcHOBHBIC | 3aHATHA B
XapaKTEPUCTUKHU KOMIIOHEHTBI BCTPAaMBAEMOM CHCTEMBL. lIpEMeHeHHe | MHTEPAKTHMBHON
BCTPAaUBACMBIX CHCTEM | BCTpaMBacMBIX CHCTEM B  pasiMuHbIX  obnactsax | Popme B BHIe
(IPOMBINUIEHHOCTH,  CBSI3U, OBITY, aBTOMOOWIISIX, AUCKYCCH.
MeIULKHE)
Pexomenodyemvle ucmounuxu:8.[1],/2]; 9.[1]
IporpammupoBanne CraHIapTHBIC THIBlI JAaHHBIX, ONEPATOPBI, CTPYKTypa | 3aHSTHS B
BCTpPauBAaEMbIX CHCTeM | mporpammbl Ha si3bike C u C++. OyHKUNHN, OMOIMOTEKH | MHTEPAKTUBHOM
¢yukuuid. Paspabotka mnpuioxkenuss Ha s3bike C. | ¢dopme B Buie
HuskoypoBHeBas ONTHMHU3ALMS  pa3pabOTaHHOIO | JHCKYCCHH.
TIPUIIOKEHUS
Pexomenodyemvie ucmounuxu: 8.[1],[2],[4]; 9.[1], [7]
Merononorus Pa6ora ¢ mopramu BBoga-BeiBoaa. Opranm3anys BeiBoga | MHTEpakTHBHAS
pa3paboTKu unpopmaruu. Opranuszanus BBoga uHGpoOpManuu. | ¢Gopma, IPaKTUKYM 110
IIpOrpaMMHOI0 OcHOBbI LU(POBOH ¥ aHAIOrOBOM CXEMOTEXHHKH. | PELICHHIO 3alad 110
obecreyeHus Amnanoro-iupposoe u r(po-aHaIOrOBOE | TEMAaTHKE 3aHATUS H
npeoOpa3oBanus. Kiaccupukanmss nepudepuilHBIX | KOJJIEKTHBHOE
yerpoiicTB. Pabora ¢ MukpokoHtpoiuiepoM. Taiimepsl. | oOCyxaeHuHe
IIpeppiBanms.  Mcnonp3oBanme  peme. llluporHo- | pemeHuit
umnysiabcHas Monymsinus. IloakimroueHne cBeToanona
4yepe3 CONPOTHUBIICHUE.
Pexomenodyemvie ucmounuru: 8.[2],[3],[5]; 9.[1], [11]
OneparioHHbIe OcobeHHOCTH BCTpamBaeMbIX cucTeM Ha Oase Linux. | VHTepakTuBHas

CUCTEMBI PEAJIBHOT'O
BPEMEHHU I
BCTpauBacMbIX CUCTEM

ITocTpoenue simpa BCTpamBaeMoOW  OIEpalMOHHOM
cuctembl. [IporpaMMHOe 0GecIiedeH e JUIst TOCTPOEHHUS
Y pasBepTLIBAHUS 00pasa BCTPAUBAEMOM CHCTEMBI.
Pexomendyemvre ucmounuxu: 8.[2],[4]; 9.[1], [11]

(hopma, IPaKTUKYM 10
pelIeHHI0 3ajad 110
TEMATHKE 3aHATHA U
KOJUIEKTHBHOE
obcyxaeHue
peleHui

OCHOBBI
[IPOrpaMMUPOBAHMS Ha
Arduino

OCHOBBI ~ TIPOrPaMMMPOBAHUSI  MHUKPOKOHTPOJUIEPOB,
XapaKTepPUCTHKU M MPUMEHCHHE MHKPOKOHTPOJUICPOB,
usyuenne Arduino IDE. VrmpasneHue cBeTOIHOIaMH
CpeICTBaMM BUPTYaJIbHO CpeIbl.

Autodesk  Circuits ¢ NpUMEHEHHEM  YCIOBHOIO
omeparopa  if.  YmpaBnenne RGB-cBerommomom
cpexncTBamMu BUpTyaubHO# cpeabl Autodesk Circuits» ¢
npUMeHeHneM nukia for.

Pexomenoyemvie ucmounuxu: 8.[3],[4]; 9.[1], [11]

HuTepakTuBHAS
(dopma, IPaKTHKYM MO
pEIICHUIO 3ajay 110
TEMATUKE 3aHATHUSA H
KOJUIEKTUBHOE
obcyxneHue
pereHni
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HHCTpyMeHTalIbHBIC MozenbHOE IPOSKTUPOBAHUE BCTPAUBAEMBIX CHCTEM B | 3aHATHSA B
IpOrpaMMHBIE U LabVIEW MHTEPAaKTHBHOM
ammapaTHIe MOAY/IH Pexomendyemvre ucmounuxu: 8.[1],/5]; 9.[1], [11] (opme B BuIE
National Instruments JIICKYCCHH.

6. IlepeyeHb Y4eOHO-METOAMYECKOT0 o0ecnedeHusl Il CAaMOCTOSITEIbHOI PadoThI

00yJaroIuxcst Mo THCHHILTNHE

6.1. IlepeyeHb BONPOCOB, OTBOAMMBIX HA CAMOCTOSITEJIbHOE OCBOEHUE TUCIUIJINHBI,

¢opMbI BHEAYAMTOPHOI CAMOCTOSITEIbLHOMH PadoThI

HaumeHoBaHMe TeM IlepeyeHb BONPOCOB, OTBOAUMBIX Ha Dopmbl
(pa3aesioB) AMCUUIIMHBI CaMOCTOSITeIbHOE OCBOCHHE BHeay/HTOPHOI
CaMOCTOSITeTbHOM
pa6oThI
OCHOBHBIE TIOHATHS, Hckaxenue curnanos. [ToHSATHSI ABOMYHOHN JTOTHKH. Pabora ¢ yueOHoOI

XapaKTEPUCTUKHA
BCTpanBacMbIX CUCTEM

nurepatypoil. Pa36op
BOIIPOCOB 110 TeMe
3aHATHL.

[IporpammupoBanue
BCTPaMBACMBIX CHCTEM

IIpumepst nporpamm it AVR u Arduino. Pabota ¢ yueOHoi
nurepatypoii. Pazdop
BOIPOCOB IO TeMe
3aHATHS.
Beinonnenue u
3aIUTa JOMAalHeH

KOHTPOJIbHOW paboThI

Merononorust pa3paboTku | DMyISITOPBI " JIOTUYECKUE aHanmu3aTopel. | Pabora ¢ ydeOHOI
pOrpaMMHOT0 O¢dexTrBHBIE AGMOHBI JOCTYNa K pa3IMUHBIM| jnureparypoil. Pas6op
obecreueHust THUIIaM IaMATH MUKPOKOHTPOJIIEpPA. BOIIPOCOB  II0  TEME
3aHATHSA.
Onepaunonnsle cucteMsl | [Toctpoenue saapa BcrpauBaeMoil onepanuoHHoOH| Pabora ¢ yueGHol

peaTbHOTO BPEMEHH JUTS CHCTEMBI. nurepatypoit. Paz6op

BCTPaMBAEMBIX CHCTEM BOIPOCOB MO  TeMe
3aHSTHS.
OcHOBBI PaboTa B pe)xuMax IpepbIBaHMS U 3aXBata. Pabora ¢ yueGHOM
MIPOrpaMMHUPOBaHHS HA nurepatypoil. Paz6op
Arduino BOIIPOCOB 10  TeMe
3aHATHS.
WucTpymeHTanbHbIe PoGoTtu3upoBaHHBIIl KOHTpOJUIEp, HCIONb3yeMblii B| Pabora ¢  yueOHol
IPOrpaMMHBIC 1 craupapre FIRST  Robotics Competition  NI| nurepatypoit. Pas6op
anmapaTHbIe MOLYJIH CompactDAQ BONIPOCOB 110 TEME

National Instruments 3QHSTH.
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6.2. IlepeyeHb BONIPOCOB, 3aJaHMU, TeM A1 NOATOTOBKH K TeKylIeMy KOHTPOJIIO

IIpumepHasi TeMaTHKa KOHTPOJbHOW PadoThI

1. Pa3paboTka U TecToBO€ MozeIMpoBaHNE Ha Arduino cHCTEMBI KOHTPOJIS JIOMYCKa B
3/1aHUE

2. Pa3paboTka 1 TecToBOE MOzenupoBaHue Ha Arduino KanbKyJsiTopa

3. PazpaboTtka u TecroBoe MozenupoBanne Ha Arduino yacos

4. Pa3paboTka u TecToBoe MojenupoBanue Ha Arduino mudposoii kiraBuatypsl aist [IK

5. Pa3paboTka u TecToBOE MOZIeNMpOBaHNe Ha Arduino CHCTEMBI ITyJIbTa YIIPaBICHHUS.

Kpumepuu 6anvhoi oyeHxu pasiuyHblx Gopm MeKyue20 KOHMPOusl YCNeeaemocmu
cooeparcamcsi 8 COOMBEMCMBYIOWUX Memooudeckux pexomenoayusx Kageopvl ananuza
OAHHBIX U MAWUHHO20 0Oyyenuss Dakyromema UHOOPMAYUOHHBIX MEXHOAOSUL U AHATU3A

OobUIUX OAHHBIX.

7. @OHA OLEHOYHBIX CpeacTB 1Js INPOBECACHUSA l'[pOMe)RyTO‘-IHOﬁ aTrreCranum

00y4aKOUIUXCSI 0 TUCHHUIIJIMHE

Ilepeuenp KOMIETEHIMH C yKa3aHUEM MHIUKATOPOB HX JOCTHXKEHHMS B IIpoliecce
OCBOEHMS 00pa30BaTEILHOM POTrpaMMBI coepKUTCs B pazzeie 2. «[lepedeHs mIaHnpyeMbIx
pe3yJbTATOB OCBOCHHSI 00pa30BaTeJbHOH IPOrpamMMbl (lepedeHb KOMIIETEHIUH) ¢
YKa3aHHEM HHAMKATOPOB MX JOCTHJKCHHMS] U IUIAHMPYEMBIX Pe3yJbTATOB 00y4YeHHS IO
AUCHHUILIIHHE ).

THIOBBIC KOHTPOJIBHBIC 32IaHUS WIH HHbIE MaTepHAJbI, He00X0AMMbIe

JJIS1 OUEHKH MHAUKATOPOB JOCTUKEHUS] KOMIIETEHIN i, 3SHAHUIT U YMEeHUH

HaumeHoBanue HaumeHnoBanue Pe3ysabTaThl 00y4eHHsI Tunosble KOHTPOJIbHbIE
KOMIEeTeHIIHH HHINKATOPOB (yMeHUs U 3HAHUA), 3a1aHusA
HOCTH KEHHUS COOTHECEHHBIE ¢
KOMIeTeHIHH HHANKATOPAMHU
JNOCTHIKEHUS
KOMIEeTeHIIHH
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OIl «An:xenepust anubix», OIl «Ipukaagnbie HHGOPMALIMOHHBIE CHCTEMbI B IKOHOMUKE U

(punancax»
IMKH-1. 1.JlemoHcTpUpYeT Ymems npuMeHATh | Hanumunre nporpammy Ha
Croco0HOCTE 3HAHUS 0 | COBpeMEHHBIE Arduino, 4YTOOBI CBETOIHOJ
HPUMEHSTh COBPEMEHHBIX €CTECTBEHHOHAYYHBIC MHrajl ¢ KaXIbIM pa3oM
o0IIeHayYHbIE, €CTECTBEHHOHAYYHBIX | KOHIICIIINH, obictpee B Teyenun 10
0O0IIeHHKEHEPHBIE KOHIICTIIUX, 0O0IIEeHHKEHEPHBIC CeKyHJ, IyTeM ao0aBIICHUS
3HAHMS, OOIIEHHKEHEPHBIX MOAXO/IbI, merosl | komansa digitalWrite() u delay
MaTeMaTHIECKUe MoJX0Jax, MeToJax | MaremaTuyeckoro anamusa | ().
metozsl B chepe UT | marematrueckoro U MOJACTUPOBAHHS  JUIS
aHamm3a U | IPOCKTUPOBAHHUS
MOJICITHPOBAHUSI. BCTPaMBaeMBbIX CHCTEM
OpraHu3oBarh  BKJIIOYCHHE
3nams 0 COBPEMEHHBIX
CBETOJHMOMOB IO MOPSIAKY M
€CTECTBEHHOHAYYHBIX
BBIKJIFOUCHHE B  OOpaTHOM
KOHLEIIUX,
HOpSIKE
OOIIEHHKEHEPHBIX
MoX01ax, MeTomax

MATEMaTH4YCCKOro aHajnu3a
1 MOJCIMPOBAHUA

2. Ilpumensier 3Hanust | Ymems HCIIONB30BaTh
IUISS TEOPETHYECKOTO | TEOPETHICCKHE "
u 9KCIIEPHUMEHTABHBIE
IKCIIEPUMEHTAIILHOTO | UCCIIEOBaHusl B cdepe
HCCIICIOBAHHS B | pa3pabOTKH BCTPaMBaeMBIX
chepe  pa3paboTKH | cHCTEM

TIpOrpaMMHOro 3nams Teopernueckue U
obecrieueHusI.

9KCIIEPHMEHTAIBHBIE
uccienoBanus B cdepe
pa3paboTKu BCTpamBaeMbIX
cHCTEM

Cobepure cxemy. CocTaBbTe

CIeYIOMNH KOI: ecli
KHOMKAa HE Haxkara, TO
CBETUTCS 3€JICHBIN

cBetonuol. Muaue cBeTuTcs
KPacHbIH CBETOJMOI.

CobGepure cxemy. CocraBbTe
KOJI: TipH BKJItoueHn Arduino
KIET BBIOOp MOJIB30BATENIS.
3ateM eciu 1-ast KHOIKA ObLIa
Ha)xxara, TO OyOeT CBETHTCS
KpacHbIM CBETOAMOJ, a €CIU
Obla Ha)kata 2-as KHOIIKa, TO

Oymer CBETHTCS  3eJICHBIN
CBETOAMOI.
OIl «H:xeHepusi AAHHBIX»
TIKII-2. 1.PaGoraer co | Ymems  paGortath  co | Hamummrte nporpammy Ha
CriocoOHOCTH cTaHaapTaMH, B TOM | CTaHAapTaMu s | Arduino. Caeroauos
pa3pabaTbIBaTh, quciie  aJanTHpyeT | crienn(pHuecKux noakimodeH Kk 1 mudpoBomy
COTJIaCOBBIBATH W | CTaHIapThI ISt | TpeOoBaHMi OOJIBIINX | MOPTY, KOHTAKT YCTAHOBICH
YIIPABISITH crnenupuIecKux JTAHHBIX Ha PEXXUM BBIBOJA, CBETOJHO.
HCIIOTHEHUEM TpeOOBaHUIt ropur 10 cexyna, may3a 4
TEXHUYECKOTO OONBIINX JTaHHBIX. CEKYHJIBI.
3a1aHus u 3 Hanummre nporpammy Ha
TEXHUYECKOTO Hamp  CTARAAPTEL - AUIA Arduino. Caeroauon
cnenupuIecKux

MpoeKTa c TpeGoBamii Gompmx | TOMKTIOUCH K S undposomy
HCTIONB30BAHAEM AHHBIX MOPTY, KOHTaKT YCTaHOBIICH
TEXHOJIOTHI Ha PEXUM BBIBOJA, CBETOJHO/

OOJIBIIIMX JaHHBIX

ropur 5 CcekyHn, may3a 3
CEKYH/IBL.
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2.PaspabatbiBaeT
TEXHUYECKHE 3a[aHHs

Ymemsn pa3pabarbeiBaTh
TEXHUYECKUE 3aJaHus |

OpraHusyiiTe MHUTaHHE IBYX
cBeToaMONOB  (CMHHMH U

OOJIBIIMX JAHHBIX.

3namb  TEXHOJIOTHYECKYIO
HHPPACTPYKTYPY OOIBIINX
JIaHHBIX

" TEXHUYECKHE | TEXHMUECKHE MPOEKTHI Ul | KPACHBIN) IO MPaBHITY:
TIPOCKTHI JUISL | TEXHOJIOTHI Oospinx | - CHHHMI CBETOJHON TOPHT
TEXHOJIOTUI JTaHHBIX TIOCTOSIHHO
OOJIBIIKMX JaHHBIX. - KpacHslii cBeToano Muraer
10 cexynn
- 3anepkka 4 CeKyHIIbI
Hamucars ckeTd muranus 3x
3unampo MPUHLIUIIEI
CBETO/MOJIOB 10 THITY pabOTHI
CO3JIaHuUs TEXHUYCCKHE
. ceerodopa.
3aJlaHUi U TEXHHUYECKHX
MIPOEKTOB
3.Peanmsyer Ymems peanm3oBeiBath | Cobepute cxemy. CocTaBbTe
yIpaBJeHHe yIpaBJeHHe pabo4nmu | creayromuit KOJI: eciu
pabounmu MIPOEKTaMHU KHOMKa HE Haxkara, TO
MIPOEKTaMHU TEXHOJIOTHYECKOM CBETUTCS 3eJICHbII
TEXHOJIOTHYECKOH uH(ppacTpyKTYyphl OonbLIMX | cBeTOAMOA. MHaue cBeTHTCS
HHPPACTPYKTYPBI JTAHHBIX KpacHBIN CBETOIHO.

Cobepure cxemy. CocTaBbTe
KOJI: Tipu BKitoueHun Arduino
KIET BBIOOP TMOJIB30BATEIIS.
3arem eciu 1-ast KHOTTKa ObLITA
Haxkata, TO OyAeT CBETUTCS
KpacHBIH CBETOIHMOI, a €CIH
Oblia Ha)kaTa 2-asg KHOIIKAa, TO
OyZmer CBETUTCS  3€JCHBIN
CBETOIMOI.

OII «Ilu¢posbie miaaTgopMbl YIpaBJaeHHs MpeInpUsi THIMI»

TIKII-3. Crioco6-
HOCTh HAJAJUTh WU
aJIMHHUCTPUPOBATH
MIPOLIECC TIOCTPOCHUS
1 (GYHKIHOHHPOBA-
HUS OTKa30yCTOWYH-
BOrO MPOrpaMMHOTO
obecrieueHus HH-
(OpMAIMOHHBIX CH-
creM u(poBOI KO-
HOMHUKH, B TOM YHCJIE
HEMPEephIBHYIO  TIO-
CTaBKy W pa3BepThI-
BaHHE  MPOrpaMM-
HOTO KOJIa

1.ITpumeHsIET OCHOB-
Hble IPHUHLUIBI Opra-
HU3AIMA KOMAaHIHOK
paboTel  pazpaboTun-
KOB HaJ HpPOEKTOM,
HPOLEypbI, TOIXOIbI
¥ METOIbl ONTUMHU3A-
MM U aBTOMaTH3alluH
HPOLEAYP TECTUPOBA-
HHS, IOCTaBKU KOJa U
3aIycKa TPUI0KEHUI
Ha cepBepax

Ymems nipumeHATH OCHOB-
Hble NPUHLUIIBI OpraHu3a-
LIUH KOMaHIHOW pPaboTh
pa3paboTYNKOB HAJI ITPOEK-
TOM, IPOLETYPHI, TOJXOBI
U METOJBl ONTUMH3ALNU 1
aBTOMATH3alMU HPOLENYP
TECTUPOBAHUS, JJOCTaBKU
KOJia M 3alycKa MpUIIoKe-
HU Ha cepBepax

3namp OCHOBHBIC NPHH-
UMbl OpraHu3alMd KO-
MaH/HOH paboThl pa3pa-
OOTYMKOB HaJ MPOEKTOM,
MPOLEAYPHI, MOAXOIABI H
METOABl ONTUMHU3ALMH U
aBTOMAaTH3aLUH MPOLETYD
TECTUPOBAHHS, JJOCTaBKU
KOJIa U 3aIycKa MpUIIokKe-
HU Ha cepBepax

Hamumure mnporpammy Ha
Arduino. Cseromuon moj-
kmoueH k1 mudpoBomy
HOPTY, KOHTAKT YCTAHOBJICH
Ha pPEXHUM BBIBOJA, CBETO-
nox roput 10 cexkynz, maysa
4 CeKyH/bl.

Hamummre uporpammy Ha
Arduino. Cseromuox mon-
KIIOYeH K 5 mudpoBomy
HOPTY, KOHTAKT YCTaHOBJICH
Ha PEXHM BBIBOAA, CBETO-
IIMOZI TOPUT 5 CEKYH]I, Tray3a 3
CEKYHJIBI.
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2.Pa3pabareiBaeT
crpareruio DevOps u
KOHTEHHEPU3MPOBaH-
HBIC TPHIIOKEHHS, pa-
0oTaeT c cucreMaMmu
KOHTPOJISL BEPCHH, CO-
3MaeT peIIeHHus IS
MOHHUTOPHHTa 00par-
HOM CBsI3U

Ymems»  pazpabatniBaTh
crpareruto DevOps u koH-
TeHHEePU3UPOBAHHBIE IPH-
JIOXKCHHUS

3uams CTpaTeruio
DevOps, cucteMsl KOH-
TPOJIsl BEPCHI, METOBI MO-
HUTOPHHTA obparHoit
CBA3U

OpranmsyiiTe MUTaHUE NIBYX
CBETOJMO/IOB (CHHUI M Kpac-
HBII) 110 TIPaBHITY:

- CuHHI CBETOAMOJ TOPHT
MOCTOSTHHO

- Kpachsiit cBerommon mu-
raet 10 cexyH

- 3agepikka 4 ceKyH/IbI

Hamucatps cketd Muranus 3x
CBETOJMO/OB 10 THUILy pa-
60THI cBeTOdOpa.

3.Brnaneer HaBbIKaMH
ABTOMATH3alMK  pas-
BEPTHIBaHUS, MACIITa-
OMpOBaHUS KOHTEHHE-
PU3HUPOBAHHBIX  IIPU-
JIOKSHUH ¥ ympaBie-
HUsA HMH, a TaKXKe
HAaBBIKAMH aBTOMATHU-
3allUu HaCTPOMKH cep-
BEpOB M MH(PACTPyK-
TYPHBIX CEPBHCOB JUIS
obecrieueHust  ObICT-
POro pa3BepThIBAHHS U
COKpallIeHHUsl BPEMEHU
BOCCTaHOBJICHUSI  TO-
ciie cboes

Ymems pa3BepTHIBAThH
KOHTEHHEPH3UPOBAHHbBIE
MPUIIOKEHUS

3nams  aBTOMATH3ALMIO
pa3BepThIBaHMs, MacILUTa-
OrpoBaHHE KOHTCHHEPH3HU-
POBAaHHBIX  IPHUIIOKEHHUIA,
aBTOMATH3ALHIO
HACTPOMKU CEpBEPOB U UH-
(bpacTpyKTypHBIX — CEpBH-
coB il obecreueHust
OBICTPOTO pa3BePTHIBAHMS
U COKpAIlCHHsS BpPEMEHHU
BOCCTaHOBJCHUS  MOCIE
cboes

CobGepure cxemy. CocraBbTe
CIeIyIOIHN KOJI: eCIu
KHOIIKa HE Ha)kara, TO CBe-
TUTCSA 3€JICHbIH CBETOIMON.
Wnaye cBeTUTCS KpacHBIN
CBETOZIHOI.

Cobepure cxemy. CocraBbTe
KOJ: TpU BKIOYCHUH Afr-
duino xaér BIOOpP MOJIB30Ba-
Tensa.  3ateM  ecod  l-as
KHOIKa OblTa HaXkarta, To Oy-
JIET CBETUTCSI KPACHBII CBETO-
MO/, a eciiv Obljia Ha)kaTa 2-
ast KHOIIKA, TO OyZIeT CBETUTCS
3€JICHBIH CBETOAUO/.

© © N o g w D PP

IIpumMepHbie BONPOCHI 1JIl MOATOTOBKH K 3a4eTy

ONeKTPOHHOE YCTPOUCTBO

HckaxeHne curHaiaoB

Buns! nu¢poBBIX CHTHATIOB

Tums! udpoBEIX yCTPOICTB

TpI/I THIIAa BBIXOIO0B

AHaNOTOBBIi ¥ II(POBOH CHTHAIIBI

HpCI/IMyH_leCTBa 1 HEJOCTAaTKH I_[I/I(prBI:IX CUT'HaJIOB

Tpu mozmemu mppoOBBIX yCTPOUCTB
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10.
11.
12.
13.
14.
15.
16.
17.
18.

CoenuHeHne BBIXOIOB Pa3HBIX THIIOB

Tunel opranuzanuu cBszei

I poBkIe AIeMEHTHI, Y3JIbI, MUKPOCXEMBI

TToHsTHST IBOUYHOM JIOTUKH

O030p COBPEMECHHBIX BCTPABAEMBIX CHCTEM

OcHOBHBIE TTPOOJIEMBI pa3pabOTKU BCTPAHMBACMBIX CHCTEM

OCOOEHHOCTH 1 OTpaHUYCHUS TPOTPAMMHBIX CPEJICTB BCTPAUBACMBIX CUCTEM
KoMmannHsblil nHTEpIIpETaTOp, IPaBa AOCTYIA U IIPOLECCHL

OﬁIHPIe NpUHOWNOBI U TPUMEPBI COCTABJICHHS KOMIIBIOTEPHBIX IMpOrpamMm Ijisd

BCTPOCHHBIX CUCTEM

19.  O0630p MHCTPYMEHTAIBHBIX CPEJICTB VIS IPOTPAMMHPOBAHHUS BCTPOCHHBIX CHCTEM

20. Cpena pazpaboTtunka, OMOITUOTEKH, TPAHCIATOPHI, PEIAKTOPHI CBA3EH, OTIaIKa

21. Cpencra nporpaMMHPOBAaHUS BCTPaUBAEMbBIX CUCTEM

22.  00630p cpexacts pa3padotku [10 s BCTpauBacMBIX CHCTEM

23. HHcrpymeHTanbHBIE cpebl pa3pabOTKH Ui MUKPOKOHTPOJLIEPOB ceMeiricTBa AVR

24.  DnemeHTHI sA3bIKa nporpammupoBanust C u C++

25.  TIpumepsl nporpamm st AVR u Arduino

26.  OcHOBBI IIporpaMMHpOBaHus Ha si3bike Cn

27.  Apxurektypa RISC

28. Crpykrypa nporpaMmsbl JJIsi MUKPOKOHTPOJIIEpa

29. Tloptsl BBOZA BEIBOJA

30. TIIpepbiBanus

31. Taiimepsr

32. Hcnonp30BaHuE MUPOTHOMMITYJILCHON MOYJISIIAA

33. Pabota ¢ mamsareio EEPROM, FLASH

34. Opranuzanus CBs3U € MEPCOHATBHBIM KOMIBIOTEpOM (HHTepdeiic RS-232)

35.  DMyJATOpBI ¥ JJOTHYECKUE aHATN3aTOPbI

36. DOddexTnBHbIle  WAGIOHBI  JOCTYNa K  pasiM4YHBIM  TUNAaM  IaMATH
MHKPOKOHTPOJIIIEpa

18



37.
38.
39.

[oncucrema ananoro-mudpoBoro Mpeodpa3zoBaHIst MUKPOKOHTPOIIIEpa
VYcrpoiicTBa TUCKPETHOTO BBOJA: KHOIIKH, IIEPEKITIOYATEIH, KIIABUATYPBI

YCTpOﬁCTBa WHAWKAIIUH: CBECTOANOOBI, CEMHUCCTMCHTHBIC HWHIUKATOPHI,

HWHIUKATOPBI JIOTHICCKOTO BbIXOAa € TPEMS COCTOSTHUSIMU

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

Bepcuit

46.
47.
48.
49.
50.
51.

Uzyuenne uaTepdeiica UART

Nzyuenune narepdeiica 12C u paboTa ¢ 1udpoBbIMU TaTINKAMU
Nzyuenune narepdeiica SPI u pabora ¢ mudppoBEIMH MOTYIIIMHU
OmnepannoHHBIE CHCTEMBI PEaIbHOTO BPEMEHH /ISl BCTPAHMBAEMBIX CHCTEM
Oco0eHHOCTH BCTpaMBaeMbIX CHCTEM Ha 0a3ze Linux

OTimumst «BcTpanBaeMbIX» Linux-cucteM u cuctem Ha 6aze Android ot Desktop-

ITocTpoenue siapa BcTpanBaeMoi onepaMoHHON CUCTEMBbI

OOBbsicHEHHE OCHOB TIPOrpaMMupoBaHus noj Arduino

CpencrBa nporpammupoBanus Arduino

OGy4eHue sI3bIKY MPOrPaMMHUPOBAHUS

Pexxumbl oOMena nHpopmanuei ¢ nepudepuitabivMu yerpoiictBamu (ITY)

IIporpaMmHBIN BBOA-BBIBOJ, BBOA-BBIBOJ, IIO NPEPBIBAHUSAM, HPSIMOH AOCTYI K

OHepaTI/IBHOﬁ naMsATH

52.
53.
54.
55.
56.
57.
58.
59.

N3ydeHne OCHOBHBIX TUIIOB IaHHBIX

H3y4eHne OCHOBHBIX (DYHKIIHI

N3ydeHune ocTalbHBIX OCHOBHBIX KOMITOHEHT CHHTaKCHCa SI3bIKA

PaccmoTpenne cuHTakcuca si3bIKa Ha KOHKPETHBIX IPUMEpax

PaboTa B pesxxuMax npephIBaHMs U 3aXBaTa

PaccMoTpeHne HEKOTOPBIX METOIOB IPUHSTHUS PEIICHUS

HHcTpyMeHTanbHbBIE TPOTpaMMHBIE U amnmapaTHbie Moaynu National Instruments

Anmapatasle  miatgopmel  National — Instruments: NI CompactRIO,

MpOrpaMMHUPYEMBIH ITPOMBIIIIEHHBIH KOHTpoJuiep Ha O6aze [TJIVIC

60.

NI roboRIO, po6oTH3MpPOBaHHBII KOHTPOJLIEP, HCNONb3yeMbli B cranaapte FIRST

Robotics Competition NI CompactDAQ
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61. Cucremsl coopa manubix a1t USB u Ethernet

62. MogenpHOE IPOCKTUPOBAHNE BCTpanBaeMbIX cucteM B LabVIEW

8. IlepeyeHb OCHOBHOI W JAOMOJHUTEILHOH Y4eOHOU JUTepPaTypbl, HEOOXOAMMOI

JJIA OCBOCHUSA NTUCHUIIJINHBI

OcHoBHas quTeparTypa:

1. KynpsBues, H. I'. DnemeHTapHbIE OCHOBBI TPOTPaMMHPOBAHUS BCTPAUBAEMBIX CHCTEM
: yuebHoe nocodbue / H. I'. Kynpssues. — I'opHo-Anraiick : [AI'Y, 2021. — 148 ¢. — OBC
Jlans. — URL.: https://e.lanbook.com/book/178005 (mata obpamienus: 14.03.2024). — Tekcr :
JIEKTPOHHBIN.

2. Msicaukos, B. 1. IIporpammHoe o0ecriedeHre BCTpanBaeMbIX CUCTEM : J1JaOOpaTOpHBIH
npaktukyMm / B. U. MschukoB. — WMomkap-Ona : IToBOKCKMI TOCYIapCTBEHHbII
TEXHOJIOTHMYecKui yHuBepcutet, 2018. — 148 c. : Tabi., wi., cxeM. — OBC YHuBepcurerckas
oubmmoreka ONLINE. — URL: https://biblioclub.ru/index.php?page=book&id=483742 (nata
obpamenust: 14.03.2024). — TeKCT : SIEKTPOHHBIN.

Jlono1HUTEIbHASA JUTEpPaTypa:

3. Herun, B. A. Ilpaktuueckas sHimkionemus Arduino / B. A. TletmH, A. A.
bunskosckuii. - MockBa : JIMK IIpecc, 2017. - 152 c. - ObC ZNANIUM. - URL:
http://znanium.com/catalog/product/1032268 (nara obpamenus: 14.03.2024). - Tekcr
JIEKTPOHHBIN.

4. Poroxnukos, E. B. IlporpaMmmupoBaHHe BCTPanBaeMBIX CHCTEM : METOJMYECKHUE
ykasanus / E. B. Poroxnukos, K. B. Caenko, B. I'Mbipb. — Mocksa : TYCVYP, 2021. — 102
¢. — OBC Jlans. — URL: https://e.lanbook.com/book/313193 (marta obpamenus: 14.03.2024).
— Texkcr : 2IEKTPOHHBIM.

5. Kpyrckux, B. B. Monenuposanue B LabVIEW : yye6Hoe nocobue mis By3oB / B. B.
Kpyrckux. — Mocksa : FOpaiit, 2024. — 171 ¢. — (Bsicmee oopa3zoBanue). — IBC HOpaiir.
— URL: https://urait.ru/bcode/543932 (nata obpamenwus: 14.03.2024). - TeKCT : 2IEKTPOHHBIH.
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9. Ilepeuenb pecypcoB UHGOPMALUMOHHO-TEJEKOMMYHUKALMOHHOH  ceTH

«I/IHTepHeT», HCOGXOZ[PIMBIX AJIst OCBOCHHUSA TUCIHUIIJINHBI

1. WudopmanmorH0-00pa3oBaTeNbHBIN OpTal OHUHAHCOBOTO  YHHBEPCHTETA

npu [pasurensctee Poccuiickoit denepanuu http://portal.ufrf.ru/

2. CaiiT nenapTaMeHTa aHaJIM3a JAHHBIX ¥ MAIMHHOTO O0yYEHUs..

3. DnexTpoHHas oubnuoTeka PuHancoBoro yHuBepcurteta (Ob) http://elib.fa.ru/

4. OnekrpoHHO-0uOMMoTeuHast cuctema BOOK.RU http://www.book.ru

5. DNeKTPOHHO-GHBIHOTe Has cHcTeMa «Y HuBepcuTeTcKas 6ubmotexa OHJIAH»

http://biblioclub.ru/

6. DNeKTpoHHO-0MOMMoTeYHast cucTeMa Znanium http://www.znanium.com
7. OnekTpoHHO-0nONMMoTedHast cucteMa uznarenscrea «FOPAUT https://urait.ru/
8.  DuexktpoHHO-OMOIMOTEYHAS cucTeMa U3/1aTeNIbCTBA ITpocniext

http://ebs.prospekt.org/books
9.  DnektpoHHO-OMOIHOTEYHAs cHcTeMa n3arenbeTBa «Jlanb» https:/e.lanbook.com/
10. DnexrponHas O6ubnmnorexa M3narensckoro JoMa «I'pebeHHUKOBY
https://grebennikon.ru/
11.  [enosas onmaiiH-6uommoreka Alpina Digital http://lib.alpinadigital.ru/
12. Hayunas snextpoHHas 6ubimoreka eLibrary.ru http:/elibrary.ru
13. HauuonanbHas 3JeKTpOHHAst Oubnuoteka http://H36.pd/

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

10. MeTtoanueckue yKazanus 1Jsi 00y4aromuxcs M0 OCBOCHHMIO JHCUHUIIIMHbI

OcHoBHBIE dTambl padOTHl CTyAeHTa Mo jauciuiuinHe «lIporpamMmupoBanue s
BCTPANBAEMBIX CUCTEM»

1. IIpenBapurenbHast OpHEHTHPOBKA B OAJISKAIIEM H3YUCHHIO yueOHOM MaTepuae
IO TIpOTpamMMe.

2. O3HaKOMIIEHHE C PEKOMEHJOBaHHOH y4eOHOI TUTepaTypoi.

3. Ciymanue ¥ KOHCIICKTUPOBAaHHE JIEKIMH, a TaKkKe BBIIOJHEHHE NPYIHX BHIOB
yaeOHOI paboTHI.
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4. [TnannpoBaHue caMOCTOSATEIBHON PaOOTEHL.

5. O0oOmieHne W cucTeMaTH3auus HHPOPMAIMH, MOYEPIHYTOW M3 JIEKIHA U
TIPOYUTAHHOH JIUTEPATYPHL.

6. BrinonHeHNE KOHTPOJIBHOH paboTHI.

Pexomenoayuu no pabome ¢ yueoHvlM MAMEPUATOM:

1. Oco3HaBaiiTe HATMYHBIA YPOBEHB MOITYICHHBIX BAMH 3HAHUH.

2. B curyanumn HeNMOHMMaHWS HYKHO BBISBHUTH TOT IIEPBUYHBIA YpPOBEHb U (PAKTOPEI

HETIOHHMaHH, KOTOPBIE CTAJIHM MPEISITCTBIEM IIOHUMAaHHUS TOCIISTYOIIETO.

3. 3anaBaiiTe camu cebe BOIIPOCHI U MBITAWTECh OTBETUTD HA HUX.

Pexomendayuu no pabome na rekyuu u ¢ 1eKYUOHHbIM MAMEPUATOM.:

1. OcHoBHas 3a7a4a Ha JISKIIMK — OCMBICIICHUE M3JIaraeMoro B Heil Marepuana. J{is sToro

HEOOXOIMMO CITYIIaTh JEKIHIO C CaMOT0 Havala, He yIrycKas 00X, OpHEeHTHPYIONINX B

MaTepuale pacCcy>kKAeHUH U yCTaHOBOK JIEKTOpa.

2. Benenue 3amuceidl Ha JEKIMM BaKHO M TOJIE3HO [UISL JIyYIIETO OCMBICIMBAHUS

Marepuaa, 11 COXpaHeHUs] HHPOPMAIUH, C LIENbIO €€ TaTbHENUIIEro NCII0Ib30BaHus.

3. Jlns obnerdeHus 3ammcH peKOMEHAYETCS MPUMEHATh COKPAIICHUS TOBTOPSIOIIUXCS

TEPMHIHOB HMJIM XOPOIIO M3BECTHBIX MTOHATHH.

Pexomendayuu no pabome ¢ aumepamypoi.

1. Ecnu Bo3HMKIM 3aTpyaHEHHS IIPU Pa3bICKMBAaHWM MaTepHalia, Mo KakoMy- JIMOo
KOHKPETHOMY BOIIPOCY, CJIEIIyeT 0OpaTUTHCS K IPEIMETHOMY YKa3aTellto, HalledaTaHHOMY, KaKk
MIPaBMJIO, B KOHIIE KaXKOTO JINTEPATYPHOTO NCTOYHHKA.

2. IIpenmeTHsbIii ykazaTenb — 3T0 aJihaBUTHBINA CITUCOK OCHOBHBIX HAaYYHBIX HOHSTHH
(TepMHHOB), colep)KaHWE KOTOPHIX PACKPBITO B KHHIE, PAIOM C TEPMHHOM CTOST 4YHCIIA,
0003HayaroImye HoMepa CTPaHuIl, Ha KOTOPBIX M3JI0KEH MaTephall, OTHOCSIIHUNICS K JaHHOMY

IIOHATHIO.
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11. Ilepeyennb nHGOPMALIMOHHBIX TEXHOJIOTHIi, MCII0JIb3YeMbIX IPU OCYLIeCTBJICHUM
00pa3oBaTe/ILHOTO TpoLecca MO JUCHUIINHE, BKJIOYAsl NepeYeHb He00X0AMMOro

IporpaMmMHoOro o0ecrnevyeHus u l/lH(l)OpMaHl/IOHH])lX CIIPaBOYHBIX CUCTEM

11.1. KoMImIeKT TUIeH3HOHHOTO TIPOTPAMMHOTO 00eCTIeUeHusI:
- Astra Linux, Libre Office
- AutuBupyc Kaspersky
11.2. CoBpemennble mnpodeccHOHANBHBIE 0a3bl JaHHBIX H  HH(GOPMALUOHHEIC
CIIPaBOYHBIE CHCTEMBI:
- UadopmanmonHo-nipaBoBast cucreMa «l apant»
- Uadopmanmonno-npaBoBas cucrema «Koncymnprant [Imrocy
- DnektponHas sHImKIoneaus: http://ru.wikipedia.org/wiki/Wiki
-  CucremMa  KOMIUIGKCHOTO  packpbitmss  uHpopmammu  «CKPUH» -
http://www.skrin.ru/
11.3. CepruduuupoBaHHbple NpPOrpaMMHBIE U  alllapaTHBIC CPEICTBA  3aIUTHI
MH(OpPMAIIMH: - HE UCTIOIB3YIOTCS
11.4. Python 3.
11.5. StarUML.

12. Onucanue MaTepuaJIbLHO-TEXHNYeCKOii 6a3bl, HEOOXOAUMOIi IS OCYIeCTBJICHHUS

oﬁpasonaTenbﬂoro nmpoiecca 1mo JMCuMIlinHe

.HCKHI/IOHHI)IC 3aHATHA IIPOBOJATCA B MyHLTHMe[[HﬁHLIX Ay JUTOPUSX, a CCMUHAPCKUE

3aHATHS — B KOMIIBIOTCPHBIX KJlIacCax.
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