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1. leab ¥ nIaHUpYyeMble Pe3yJabTAaThl 0CBOEHUS THCIUILIMHbI

[enbto 0OcBOEHUS AUCHUILINHBI SBIsETCS (POPMUPOBAHUE CIEAYIOIUX KOMITETEHIIUH:

OIIK-2 CrniocobeH pa3zpabaTbiBaTh OpUTHHAIBHBIE aJITOPUTMBI U IPOTPaMMHBIE CPE/ICTBA,
B TOM YHCJIE€ C UCIIOJIb30BAHUEM COBPEMEHHBIX MHTEJUIEKTYAIIbHBIX TEXHOJOTUH, AJISl PEeLIeHUs
npodecCHoHaIbHBIX 3ajay;.

OIIK-4 CnocobeH MpUMEHSATh Ha IMPAKTUKE HOBBIC HAyYHBIE TNPUHIMIBI M METObI
HCCIICIOBAHMIA;.

OIIK-5 CnocobeH pa3pabaThiBaTh M MOJICPHHU3MPOBATH MPOrPAMMHOE M allapaTHOE
obecrieyeHre NHPOPMALMOHHBIX 1 aBTOMAaTU3UPOBAHHBIX CUCTEM;.

[IK-2 Cnocoben pa3pabaTeiBaTh anmapaTHO-MPOrPaMMHbIE KOMIUIEKCHl Ha OCHOBE
TEXHOJIOTUH HCKYCCTBEHHOTO MHTEJUIEKTa JUIA YIPaBJICHUS TOABIKHBIMU OOBEKTaMH,
ABTOHOMHBIMH CHCTEMaMH, TEXHOJIOTUYECKHUMHU JIMHUSAMH U ITPOLIECCaMH.

Pe3synbraramMu OCBOEHUS IHMCUUIUIMHBI SBIISIOTCS CIEIYIOIINE MHAUKATOPBI TOCTHKEHUS
KOMIIETEHLIH:

HOIIK 2.3 Hcnonb3yeT METOJIbl COBPEMEHHBIX HHTEIUICKTYAJIbHBIX TEXHOJIOTHUH s
penieHus npodeccuoHalbHbIX 33/1a4;

HNOIIK 4.3 Ilpumenser Ha MpakTUKE HOBbIE HAy4YHble NPUHLUIBI W METOJbI
HCCIeN0BaHNH,

HNOIIK 5.1 Bnanmeer cOBpeMEHHBIMH HHCTPYMEHTAIbHBIMU, TEXHOJOTHYECKHUMH U
METOJUYECKUMH  CPEJICTBAMHU IPOEKTUPOBaHUS U  pa3pabOTKM HMHOOPMALMOHHBIX U
ABTOMATU3UPOBAHHBIX CHCTEM;

HNOIIK 5.3 Hcnons3dyer COBpeMEHHbIE  MH(POPMALMOHHO-KOMMYHHUKAIIMOHHBIC
TEXHOJIOTUM M TPOrpaMMHBIE CPEACTBA HAa BCEX H3Tamax >KU3HEHHOTO IUKIA MPOrpPaMMHBIX
CHUCTEM,

UIIK 2.1 CnocobeH mpUMEHATh METOJbl MAIIMHHOTO OOY4YeHHs [UIsl pelleHus 3afad
poeCCUOHAIBHON JEATENHHOCTH;

UIIK 2.2 Cnocoben pa3pabaThiBaTh TEXHUYECKOE pEIICHUE KOHIEMIMH alrOpUTMa
paboThl CUCTEM aBTOMATU3ALMK U YIPABJIEHUS (UM €€ 3JIEMEHTOB).

2. 33}18‘11/1 OCBOCHMA TUCHHUIIIMHBI

— M3y4uTs 3J1IEMEHTHI BCTPAaUBAEMBIX CUCTEM;
— IlpuoOpectr HaBBIKM pa3pabOTKM anmapaTHO-MPOrPAMMHBIX KOMIUIEKCOB Ui 3aj]ad
aBTOMAaTU3alUu U YIIPaBICHUS.

3. MecTo AUCUMIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JucuuruinHa oTHOCHTCA K brioky 1 «/lucuuminza (MOTysin)».

JlucuunianHa OTHOCHTCS K YacTH 00pa3oBaTeIbHON Mporpammbl, GopMHPYEeMOi
YYaCTHMKaMU 00pa30BaTeNbHbIX OTHOIIEHUH, mpeanaraercs oOydaromuMcs Ha BBIOOD.
JucuuniumHa BXOAUT B MOAYJIb «MOyJIb Ha pyCCKOM SI3BIKE.

4. CemecTp ocBOeHMs U (pOpMa MPOMEKYTOUHOI aTTeCTANMHU MO JUCHHUIJINHE

Tpetuii cemecTp, 3a4ET C OI[EHKOM.

5. Bxoanble TpeOoBaHMS 1)1l OCBOEHUSI TUCUUILIMHBI

JUis  yCcHemHoro OCBOEHHUS AMCHUIUIMHBI TpeOyloTCcs pe3ysibTaThl OO0y4YeHHs IO
CIEAYIONIMM TUCHMITIMHAM: PacnpeneneHHble MH()OPMAIIMOHHBIE BBIYUCIUTEIBHBIE CUCTEMBI,
MopennpoBanue cucreMm, Teopuss cucreM yrnpasieHUs, VICKyCCTBEHHBI WHTEIUIEKT U
MaIIMHHOE 00y4YeHHeE.



6. SI3bIK peaju3anuu

Pycckuii

7. O0beM TUCHUILIHHBI

O61as TpyA0eMKOCTh IUCHUIUIMHBI COCTaBsieT S 3.¢., 180 yacoB, U3 KOTOPHIX:
- nexuuu: 6 u.

- naboparopusie: 20 4.

B TOM YHCJIE€ IPAKTHYECKas MOAroToBKa: 20 u.

O6beM caMOCTOATENIbHON pabOoThI CTY/IEHTA OINpeAesicH YYEOHBIM IIIAHOM.

8. Couepmaﬂne AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC 110 TEMaM

Tema 1. Mukpomnpoleccopbl ¥ MUKPOKOHTPOJLIEPHI.

BBenenue BO BCTpOeHHBIE cuCTeMBI. [IpuMeHEHHE BCTPOCHHBIX CUCTEM. BBelneHue B
KOMIIBIOTEPHBIE apXUTEKTYpbl - Apxutrexkrypa Pon Heiimana u ['apBapma. ApxuTekTypa
KoMIbroTepa: MuKpormpoieccopsl 1 MUKpoKoHTposuiepsl. Intel 8051 u 8056.

Beenenue B Arduino u ero npousBoanbie. BBenenue B Autodesk Tinkercad.

[IpuMeHeHne UCTIOTHUTENBHBIX MEXaHU3MOB.

[IpumeHeHne JaTYNKOB.

WNHuTterpamust 7aTYUKOB U UCTIOTHUTEIBHBIX MEXaHU3MOB.

Tema 2. ApXUTEKTypa KOMIIbIOTEpA.
Apxurektypa kommbioTepa: HaGopsl uHcTpykumii mpoueccopa; KoupeliepHas o0paOoTka;
CoBpeMeHHbIE MUKPOIIPOLIECCOPHI.

CoBpeMeHHbIE TPUIIOKEHHS BCTpanBaeMbix cuctem. [oT.

Yacer u WM.

Beenenue B Raspberry Pi.

Bcerpoennsiii Python.

[Tnardopmsl ansa ynpasienus Raspberry Pi no cetu.

Tema 3. YerpolicTBa ¢ mapauienbHON BEIYUCIUTEIBHON apXUTEKTYPOH.
ITJINC. SystemVerilog.

Beenenue B Intel Quartus, Modelsim u SystemVerilog.
[Ipoextuposanue ITJINC.

9. Tekyumii KOHTPOJIb MO TUCHUTLTAHE

Texymuidi KOHTPOJIb MO JUCHUIUIMHE MPOBOJUTCS IyTeM KOHTPOIS MOCEUIaeMOCTH,
MIPOBEJICHUS JIA0OPATOPHBIX PabOT, YCTHOTO OMpOCa MO WX UTOraM WM MPOBEPKH MUCHhMEHHBIX
OTYETOB, O(OPMIICHHBIX IO UTOTaM BBIMOJHEHHBIX JA0OpaTOpHBIX paboT. OleHuBaeTCs
JIOCTUTHYTBIE pe3yibTaThl, oopmiienne coriiacHo ['OCT, cBoeBpeMEHHOCTh CpOKa CIauHu.

Texymas ycneBaemocTh ¢Gukcupyercss B (hopMe KOHTPOJIBHON TOYKH HE MEHEE OJHOTO
pasza B ceMecTp.

10. INops10k NpoBeeHUsI U KPUTEPUH OLleHUBAHUS MPOMEKYTOYHOM aTTecTAlUH

HTorosas oleHkKa 1o JUCIUILIMHE olpeaenseTcs no hopMmyie:

OI/ITOT‘OBaH - 075 * OHaKOl‘lJ’ICHHaﬂ + 055 * OHTOTOBOFO KOHTpPOJIA,

A€ Oupaxomnenmas  — CPEOHSIST  apuMeTHYEeCKass OIEHKA, COCTOSAIMIAas W3 OICHOK,
HAKOTUICHHBIX 32 MTPOXO0XKJACHNUE TEKYIIEr0 KOHTPOJIS U BHITIOJTHEHHE CAMOCTOSTEIHHON PabOTHI;

Ourrorosoro xontpons — OLIEHKAa HTOroBoro KoHTpois. IIpocraBmsercd 3a NpoxoKIcHUE
KOHTPOJIBHOTO UCTIBITAHUS (Ca4a 3aueTa ¢ OIIEHKOH) B (hopMe YCTHOTO OIpoca.



OneHka CTaBUTCS 1O TNATHOAUIBHOM ImKanme. Pe3ynmbTaThl 3adeTa ¢ OICHKOM
ONPEeACIISIIOTCS OIlCHKaMH «OTIAIHOY, «XOPOILLIO», «yJIOBJIETBOPUTEIILHO,
«HEYJIOBJIETBOPUTENBHOY». OKPYTIII€HUE OLICHKU TPOU3BOAUTCS B TOJIb3Y CTY/ICHTA.

11. YueOHO-MeTOAN4YECKOE 00ecmeyeHne

a) DIEKTPOHHBIN y4eOHBIH KypCc IO JUCIHUIUIMHE B JJICKTPOHHOM YHHUBEPCHUTETE
«Moodley - hhttps://moodle.tsu.ru/course/view.php?id=22501

0) OuleHouHBIE MaTepHaibl TEKYLIETO KOHTPOJIS W MPOMEKYTOUYHOW aTTECTAIlMH I10
JUCLMIIIIMHE.

12. Ilepeuyens y4ueOHOIi TuTEpaTyphl U pecypcoB ceTu UHTEepHeT

a) OCHOBHAsI JIUTEpaTypa:

— Caxnes, A. M. [ludpoBbie yCTpOHCTBAa M MUKPOIIPOIIECCOPHI : ydeOHOE Tocobue st
By30B / A. M. CaxxaeB. — 2-¢ u3J., nepepad. u non. — Mocksa : M3natenscTBo IOpaiit, 2021.
— 139 c. — (Boicmiee obpazoBanue). — ISBN 978-5-534-10883-5. — Tekcr : 2y1eKTpOHHBIH //
O6pasoBarenbHas wiatdopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/472247

0) JOMOJIHUTENbHAS TUTEpaTypa:

— Xappuc .M., Xappuc C.JI. lludppoBas cxeMoTeXHUKa U apXUTEKTypa KOMIbIOTEPA. —
M.: IMK Ilpecc, 2018. — 792 c.

— Xopomesckuit B.I'. ApxurekTypa BIYUCIUTEIBHBIX CUCTEM.: Yueb. mocobue. 2-€ u3.,
nepepad. u gon. - M.: M3a-so MI'TY um. H.D. baymana, 2008. - 520 c.

- Hudposoii cuntes. [Ipaktuyeckuit kypc /Ilog obm. pen. Pomanosa A. 1O. , [Tanuyna

10. B. — M.: IMK Ilpecc, 2020. -556 c.

B) OCHOBHAs W JONOJHHUTEIbHAA JIMTepaTypa ans aucuuiumiael «Embedded systemsy
MOJyJ1s 110 BbIOOPY Ne2 Ha aHIVIMHCKOM sI3bIKE

OcHoBHas nuTepaTypa:

- David Harris, Sarah L. Harris. Digital Design and Computer Architecture: 2nd Edition. -
- Morgan Kaufmann, 2012. — 720 p.

- Manuel Jiménez, Rogelio Palomera, Isidoro Couvertier. Introduction to Embedded
Systems. — Springer, 2014. -671 p.

Z[OHOJ'IHI/ITCJ'IBHaH JH/ITepaTypa:
- Derek Molloy. Exploring Raspberry Pi: Interfacing to the Real World with Embedded

Linux. — Wiley, 2016. — 720p.

- Gian Marco lodice. TinyML Cookbook: Combine artificial intelligence and ultra-low-
power embedded devices to make the world smarter. - Packt Publishing, 2022. — 344 p.

- Thomas Braunl. Embedded Robotics: From Mobile Robots to Autonomous Vehicles
with Raspberry Pi and Arduino: 4th ed. — Springer, 2022. — 532p.

13. llepeyenb HHPOPMALMOHHBIX TEXHOJIOT U

a) JIMIIEH3UOHHOE U CBOOOJIHO PACTIPOCTPAHIEMOE MPOTPAMMHOE 00ECTICUCHHE!

Jlns mpoBeieHUs JIEKIMOHHBIX 3aHATHH HEOOXOJMMO JIMIIEH3MOHHOE U CBOOOJHO
pacnpoctpansiemoe mnporpamMmHoe obOecrneuenue: OC Windows 10 Pro, Microsoft Office
cragmapTabiii 2010, Dr. Web Desktop Security Suite, Adobe Connect, Gpaysep mociemHeit
BEPCHUH.

Jns mpoBeneHUsT JTaOOpaTOPHBIX 3aHATUH HEOOXOIUMO JIMLEH3MOHHOE U CBOOOIHO
pacnpoctpansiemoe mnporpamMmHoe obOecrneuenue: OC Windows 10 Pro, Microsoft Office
cragmaptabii 2010, Dr. Web Desktop Security Suite, Adobe Connect, Opaysep mocnenHeit


https://moodle.tsu.ru/course/view.php?id=00000
https://urait.ru/bcode/472247

Bepcuy, a Takke Autodesk Tinkercad (cBoboano pacnpoctpansemoe), Arduino IDE (cBo6oaHO
pacnpoctpansiemoe), Intel Quartus Prime Lite Edition (cBoGomno pacmpoctpansiemoe), Intel
ModelSim (cBoGOIHO pacpoCTpaHsIeMOe).

0) nH(MOPMAIIMOHHBIE CIIPABOYHBIC CHUCTEMBI:

— DIJIEKTPOHHBIN KaTajor Hayunoi OMOIMOTEKH Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKTpoHHAas OoubIMoTeKa (periozuTopuin) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— 9BC KoncynbraHt cryaenra — http://www.studentlibrary.ru/
— O6pasoBatenbHast miardopma FOpaiit — https://urait.ru/
— OBC ZNANIUM.com — https://znanium.com/

14. MaTtepua/jibHO-TEXHUYECKOe o0ecreyeHue

AyauTopuu JUisl IPOBEICHUS 3aHATUHN JIEKIMOHHOTO TUIIA.

Aynuropun (KOMIIBIOTEpHBIE KJIacchl) JUIsl IPOBEIEHUS JIaOOpATOPHBIX 3aHATHIA,
WHIUBUJIYAJIbHBIX M TPYNIOBBIX KOHCYJIbTAllUW, TEKYIIEr0 KOHTPOJA M IMPOMEXYTOUHOU
aTTecTallld, OCHAUICHHbIE OOOpYNOBaHUEM M TEXHUYECKUMH CpEACTBAMH OOYYEHMS:
KOMIIBIOTEp TpernoaaBarenss (HOYTOyK), NE€pCOHAlbHBIE CTYJEHYECKHE KOMIBIOTEPHl C
nojakitoueHueM K cetn «MHTepHeT» u  oOecnedyeHWeM JOCTyla B  3JIEKTPOHHYIO
uH(popMalnoHHO-00pa3oBarensHyl0 cpeny HUW TI'Y. [Ins otoOpakeHuss mpe3eHTalui
UCTIONIB3YETCS MYJIbTUMEIUA-TIPOSKTOP, IUPOKO(OPMATHBII SKpaH, aKyCTHIECKask CHCTEMa.

[TomemieHust 111 CaMOCTOSATENBHON pabOThI, OCHAIICHHBIE KOMITBIOTEPHOW TEXHUKON U
JOCTYIIOM K ceTH VIHTepHeT, B 3JIEKTPOHHYI HMH(OPMAalMOHHO-00pa30BaTEIIbHYIO Cpely U K
MH(OPMALIMOHHBIM CIPABOYHBIM CHCTEMaM.

15. Undopmanus o paspadorunkax

unosckuii  CranucnaB  BukrtopoBuu, aA-p TeXH. Hayk, JekaH @akynbrera
MHHOBAIIMOHHEIX TexHoaoruu TTY.
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