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1. lesab u n1aHUpyeMble Pe3yJbTAThl 0CBOCHHS IMCIHIJIHHBI

Lesbt0 OCBOCHMSI JUCIUIUIMHEI SIBISIETCS (POPMHUPOBAHKE CIEAYIOMINX KOMIETECHIIUI:

OIIK-2 CniocobeH pa3pabaTpiBaTh OPUTHHAIBHBIC aJITOPUTMBI U IIPOTPAMMHBIE CPEJICTBA,
B TOM YHCJIE C UCIIOJIb30BAHUEM COBPEMEHHBIX MHTEJUIEKTYaJIbHBIX TEXHOJOTUH, AJIS PELICHUS
npodeccuoHaNbHBIX 3a7a4

OIIK-4 CnocobeH NpPUMEHATh Ha IMPAKTHKE HOBBIE HAay4YHBIC NPHUHLIUIBI MU METOJBI
HUCCIEeN0BaHUN

OIIK-5 Cmocoben pa3pabarbiBaTh W MOJEPHU3UPOBATH NPOTPAMMHOE W ammapaTHOE
obecrnieueHre HHGHOPMALIMOHHBIX U aBTOMATU3UPOBAHHBIX CHCTEM

I1IK-2 Cnocoben pa3pabaTbiBaTh ammapaTHO-IPOrpaMMHBIE KOMIUIEKCHI Ha OCHOBE
TEXHOJOTMIl MCKYCCTBEHHOTO MHTEJUIEKTa JUIsl YIpaBJIEHUS MOJABWKHBIMU OOBEKTaMH,
ABTOHOMHBIMM CUCTEMAaMU, TEXHOJOTUYECKMMHU JIMHUSAMH U IIPOLIECCAMHU.

Pesynbraramu 0CBOEHUS NUCHUILUIMHBI ABJISIOTCS CIAEAYIOIINE WHIMKATOPBI JOCTHKEHUS
KOMIIETEHLIH:

NOIIK 2.3 Hcnosb3yeT METOAbl COBPEMEHHBIX WHTEJUIEKTYaJIbHBIX TEXHOJIOTHH IS
pemeHus npodecCHOHAIBHBIX 3a/1a4

NOIIK 4.3 [IpuMeHsieT Ha IPAKTUKE HOBbIE HAYYHbIE IPUHUUIIBI U METO/IbI UCCIIEI0BAHUI

HNOIIK 5.1 Bnaneer COBpEeMEHHBIMH HWHCTPYMEHTAIbHBIMU, TEXHOJOTMYECKHUMH U
METOJUYECKUMH  CPEJICTBAMHU  IPOCKTHPOBaHHS U  pa3pabOTKu HMHOOPMALMOHHBIX U
AaBTOMATHU3UPOBAHHBIX CUCTEM

HNOIIK 5.3 Hcnons3yeT  COBpeMEHHble  HMH(OPMALMOHHO-KOMMYHHKAIIMOHHBIE
TEXHOJIOTMH U TPOrpaMMHBIE CPEICTBA HA BCEX ATarax )KU3HEHHOI'O LIMKJIA IPOTrPAMMHBIX CUCTEM

UIIK 2.1 CnocobeH mpUMEHATb METOJbl MAIIMHHOTO OOYy4YeHHS IS pelleHus 3ajad
PO EeCCHOHAIBHON JEATEIHHOCTH

UIIK 2.2 Cnocoben pa3pabaTeiBaTh TEXHHUYECKOE DEIICHUE KOHIICMIIMU ajJropuTMa
pabOThl CUCTEM aBTOMATU3ALIMU U YIIpaBJIEHUs (WIN €€ 3JIEMEHTOB)

2. 33[[3"[1/[ OCBOCHHUSA JUCIHUIIJINHBI

- HSy‘II/ITI) OJICMCHTEBI BCTpaUBACMbIX CUCTEM;
— HpI/IO6peCTI/I HaBBbIKHU pa3pa6OTKI/I alIapaTHO-IIPOrpaMMHBIX KOMIIJICKCOB Ui 3aJdav
ABTOMATHU3all1 U YIIPaBJICHUA.

3. MecTo AMCHUIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Huctunnuaa otHOcuTCA K biioky 1 «/lucuurminaa (Moaysn)y».

JlucuumiuHa OTHOCHTCS K 4YacTh 00pa3oBaTeNbHONW MPOrpaMMBI, (OPMUPYEMOi
yY4aCTHUKaMHU OOpa30BaTEIbHBIX OTHOIICHWH, TpeiaracTcs oOydJaromuMcs Ha BbIOOD.
JuctuninuHa BXOAUT B MOAYJIb « MOJIyJIb HAa PYCCKOM SI3BIKEY.

4. CemecTp ocBOeHHS U (pOPMA MPOMEKYTOUHOI aTTECTANMHU MO JUCHHUIJINHE

Tperuii cemecTp, 3a4ET C OLEHKOM.

5. BXO}]HLIC TpCﬁOBaHI/Iﬂ AJIsA OCBOCHUSA JUCHHUIIJIMHbI

Jlis  yCHemHoro OCBOSHHUS JAUCHUIUIMHBI TpeOYIOTCS pe3ynbTaThl O0ydYeHHsS IO
CIeNYIOMUM JUCHUIUTMHAM: PacnpeneneHHbie MHGOOPMAITMOHHBIC BBIYUCIUTEIHHBIE CHCTEMBI,
MonenupoBanue cucreM, Teopus cuctem ynpapieHusi, ICKycCTBEHHBIN HHTEIIIEKT U MATHHHOE
oOydeHwue.

6. SI3bIK peanuzanun

Pycckuit



7. O0beM TUCHHUILINHBI

OO01mmas TpyA0eMKOCTh TUCIHUIUTHHBI cOCcTaBisieT 5 3.¢., 180 gacoB, U3 KOTOPHIX:
- JIEKIUu: 6 4.
- maboparopusie: 20 .
B TOM YHCJIC IPAKTUYeCKast MoAroToBka: 20 .
O0BeM caMOoCTOATENBHON pabOTHI CTY/IEHTA ONPEACIICH YUCOHbBIM IIIIAHOM.

8. Coaep:xkanue TUCHUILINHBI, CTPYKTYPHPOBAHHOE 110 TEMaM

Tema 1. Mukponponeccopsl # MUKPOKOHTPOJLIEPHI.

BBeneHnne BO BCTpoeHHbIE cucTeMbl. lIprMeHeHue BCTpOEHHBIX cucTeM. BBeneHue B
KOMIIBIOTEpHBIE apXUTEKTypbel - Apxurekrypa ®on Helimana u [apBapma. Apxutekrypa
KOMITbIOTEpa: MUKpOTpoIeccopbl 1 MUKpOKOHTpoJuiephl. Intel 8051 u 8056.

Benenue B Arduino u ero npousBoabie. Beenenue B Autodesk Tinkercad.

IIpuMeHEHNE NCTIOTHUTENIBHBIX MEXAHU3MOB.

[IpuMeHeHne 1aTYNKOB.

WHuTerpanus 1aT4MKOB U UCIIOJIHUTEIBHBIX MEXaHU3MOB.

Tema 2. ApXUTEKTypa KOMIIbIOTEpA.
ApxutekTypa KommbioTepa: HaGopsl wmHCTpykumii npomeccopa; KoneliepHass o0paboTka;
CoBpeMeHHbIE MUKPOIIPOLIECCOPHI.

CoBpemeHHbIe IPUI0KEHUS BCTpauBaeMblx cucteMm. [oT.

Yacer u HIMM.

Beenenue B Raspberry Pi.

Bcerpoennsrii Python.

[Tnardopmser anst ynpasnenust Raspberry Pi mo cern.

Tema 3. YerpolicTBa ¢ mapamienbHONU BBIUUCIUTEILHON apXUTEKTYPOH.
ITJINC. SystemVerilog.

Beenenue B Intel Quartus, Modelsim u SystemVerilog.
IIpoextuposanue IVINC.

9. Tekyuiuii KOHTPOJIb MO AUCHUIIUHE

Texymuii KOHTPOJb MO JUCHHUIUIMHE MPOBOAUTCS IMyTEM KOHTPOJS IOCEIIAeMOCTH,
KOHTPOJISI BBITIOJIHEHHsI TECTOB, BBIMOJHEHHS MPAKTHYECKUX pPabOT W OTYETOB MO HUM, H
(ukcupyetcs B hopMe KOHTPOIBHOM TOUKH HE MEHEE OJJHOTO pa3a B CEMECTP.

OrneHouHbIe MaTepuajabl TEKYIIETO KOHTPOJA pasMmenieHsl Ha caiite TI'Y B pasznene
«Mudopmarust 06 obpasoBatenbHO# mporpammey - https://www.tsu.ru/sveden/education/eduop/.

10. HOpﬂI{OK MPOBCACHUSA U KPUTCPUHU OLICHUBAHUSA l'[pOMC)KyTO‘lHOifI aTTeCTallumn

[Ipu BbICTABIEHUH UTOTOBOM OILIEHKU YUUTBHIBAIOTCS OLIEHKH, MOJTYYEHHBIE CTYJAEHTOM BO
BpeMs TEKYIIEro KOHTPOJIS, a TAK)KE OIEHKA MPHU Cade 3a4eTa.

Bo Bpemsi mpoBeneHus 3adera CTYJIEHTY BblIaerca [-2 Bompoca 1O H3ydaeMoil
nucturinae. Ha moaroToBky k otBeTy otBoauTces He Oosiee 20 munyT. [locne dero ctyaeHT B
YCTHOU (popMe OTBEYaeT MperoaaBaTemio Ha MOCTaBlIeHHbIC BOMPOCHL. B ciyuae npenocTaBieHus
HEIOJTHBIX OTBETOB, MPEMOIaBaTeNIb MOXKET 33/1aTh CTYJACHTY 710 2 YTOYHSIOIIUX BOTIPOCOB.

HToroBas olieHKa Mo TUCIUILUIMHE ONpeAensieTcs mo hopmMye:

OI/ITOFOB&H = 0,5 * OHaKOl’lJ’ICHHaS{ + 0,5 * OHTOTOBOTO KOHTpOJ'[H,

171€ Ouaxonennas — CPEAHSISI apuMeTHUUECKas OLEHKA, COCTOAIIAS U3 OIICHOK, HAKOTICHHBIX
3a MPOXOXKACHUE TEKYIIETO KOHTPOJIS M BHITIOJHEHNE CAMOCTOSITEIIbHON PabOTHI;

Ourorosoro omtpons — OLIEHKa HMTOrOBOro KOHTpoJisi. IIpocraBisiercs 3a HpOXO0XKJIEHUE
KOHTPOJILHOT'O UCIIBITAaHUS (C/1ada 3adera ¢ OIeHKON) B (h)OpMe YCTHOTO Ompoca.



OrieHKa CTaBUTCS IO MATHOATUTBHON MIKaie. Pe3ybTaThl 3a4eTa ¢ OIEHKOU ONPEACIISTFOTCS
OIICHKAMH  «OTJIMYHO»,  «XOpOIIO»,  «YyJAOBJICTBOPUTEIBHO»,  «HEYJIOBJIECTBOPUTEIHHO.
OxkpyrieHue OlleHKU MPOU3BOAUTCSA B MOJIb3Y CTYJCHTA.

OueHouHble MaTEpHAJIbI JIJISl MPOBEICHUS MPOMEKYTOUHON aTTECTAlMKM Pa3MEIIECHbI Ha
cahte TI'Y B pasmene «Mudopmanmus o0  oOpa3oBaTelbHOW  mporpaMme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YyeOHO-MeTOaAUYECKOE 00eceyeHne

a) DJIEKTPOHHBIN Y4eOHBIH KypC 1O JUCIUILIMHE B JJICKTPOHHOM yHHBepcuTere «iDOy -
hhttps://Ims.tsu.ru/course/view.php?id=22501

0) OnleHouHBIE MaTepHaibl TEKYIIETO KOHTPOJIS M MPOMEKYTOUHOM aTTeCTAIlMH 10
JUCLUIUIMHE.

12. Ilepeuyens y4yeOHOIi TuTEpaTyphl U pecypcoB ceTu UHTepHeT

a) OCHOBHas JTUTepaTypa:

— Caxnes, A. M. [ludpoBbie ycTpoHCTBAa U MHUKPOIIPOILIECCOPHI : yueOHOE mocobue s
By30B / A. M. CaxHeB. — 2-e u3f., nepepad. u gon. — Mocksa : U3natenbctBo FOpaiit, 2021. —
139 ¢. — (Bricmee obpazoBanne). — ISBN 978-5-534-10883-5. — Tekcr : 2eKTpOHHBIN //
Oo6pasoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/472247

0) JOMONHUTEIbHAS TUTEpaTypa:

— Xappuc [I.M., Xappuc C.JI. lludppoBas cxeMOTEXHUKA U apXUTEKTypa KOMIIbIOTEpA. —
M.: IMK Ilpecc, 2018. — 792 c.

— Xopomesckuii B.I'. ApxutexkTypa BBIYUCIUTEIbHBIX CUCTEM.: Yuel. nocodue. 2-e u3n.,
nepepad. u gon. - M.: M3a-so MI'TY um. H.D. baymana, 2008. - 520 c.

— Hudposoii cuntes. [Ipakruueckwnii kypc /[lox obmr. pen. Pomanosa A. 1O. , [Tanuyna HO.

B. — M.: IMK IlIpecc, 2020. -556 c.

B) OCHOBHAasl W JIOMOJHUTENbHAs JUTeparypa s aucuuruinael «Embedded systems»
MOJyJIs 110 BBIOOPY Ne2 Ha aHTVIMHCKOM SI3bIKE

OcHoBHasl TuTeparypa:

— 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.

JlononHuTenbHAas IUTEPATypa:
— 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 HHGOPMALMOHHBIX TEXHOJIOTHIA

a) JIMIIEH3UOHHOE U CBOOOJIHO PACTIPOCTPAHIEMOE MPOTPAMMHOE 00ECTICUCHHE!

Jlis mpoBeleHUsS JIEKIMOHHBIX 3aHSITUA HEOOXOIMMO JIMIIEH3MOHHOE M CBOOOJHO
pacnpoctpansieMmoe mporpammuoe obOecreuenue: OC Windows 10 Pro, Microsoft Office
cranaaptabeiid 2010, Dr. Web Desktop Security Suite, Opay3ep mocneaHel Bepcuu.


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

Jlnst mpoBeneHusi JTabOPaTOPHBIX 3aHATHHA HEOOXOIWMO JIMIIEH3MOHHOE W CBOOOJIHO
pacripoctpansiemoe mnporpammuoe obecreuenue: OC Windows 10 Pro, Microsoft Office
crangaptabid 2010, Dr. Web Desktop Security Suite, Opay3ep mociaemaHeil Bepcuu, a Takke
Arduino IDE (cBo6oaH0 pactipoctpansemoe), SimullDE, Putty.

0) UH(POPMAIIMOHHBIE CIIPABOYHBIC CHCTEMBI:

— DNEeKTPOHHBIN KaTaJjor Hayunoi Ooubimorexu Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKTpoHHAas 6ubnuoreka (penozurtopwuii) Ty -

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC Koncynbrant cryaenra — http://www.studentlibrary.ru/
— O6pasoBatenbHas miardopma FOpaiit — https://urait.ru/
— OBC ZNANIUM.com - https://znanium.com/

14. MaTtepuajbHO-TeXHHYECKOe o0ecreyeHue

AyauTtopuu JUisi IPOBECHUS 3aHATUHN JIEKIMOHHOTO TUIIA.

Aynuropun (KOMIIBIOTEpHBIE KJIAcChl) JUIsl IPOBENEHUS JIaOOpATOPHBIX 3aHATHIA,
WHIUBUJIyAIbHBIX M TPYNNOBBIX KOHCYJbTAlUMN, TEKYIIEr0 KOHTPOJS M IPOMEKYTOUHOU
aTTeCTalll{, OCHAIICHHBIE 000PYIOBAaHUEM M TEXHUYECKUMHU CPEICTBAMHU OOYUEHUS: KOMITBIOTED
npenoAaBarens (HOyTOyK), IEPCOHATBHBIEC CTYIEHYECKHUE KOMITBIOTEPHI C MOAKIIOYEHUEM K CeTH
«MHTepHeT» M olecrmeyeHneM AO0CTyNa B DJIEKTPOHHYIO WH(GOPMAIMOHHO-00pa30BaTEIbHYIO
cpeny HU TI'Y. Jlns oroOpakeHHs Npe3eHTALUN HCIONb3yeTCsd MYJIbTHMEANUa-mpoeKTop,
HIMPOKOPOPMATHBIN IKPaH, aKyCTHUECKasl CUCTEMA.

[TomemieHust 111 caMOCTOSATENBHON pabOThI, OCHAIICHHBIE KOMITBIOTEPHOW TEXHUKON U
JOCTYTIOM K ceTd VHTepHeT, B 3JIEKTPOHHYI0 HWH(GOPMAIMOHHO-00pa30BaTEIbHYIO Cpeay U K
MH(OPMAILIMOHHBIM CIPABOYHBIM CHCTEMaM.

15. Undopmauus o paspadéorunkax

unosckuii  CranucnaB  BukTtopoBuu, nA-p TexXH. Hayk, JekaH @akynbrera
MHHOBAIIMOHHEIX TexHooruu TTY.

HlwinH  Anexkcanip AHaTOJIBEBMY, J-p TEeXH. Hayk, mpodeccop Kadeapbl
MH(OPMaLMOHHOTO 00ecreYeHNs] NHHOBAIIMOHHOM N1eATeIbHOCTH (haKyIbTeTa MHHOBAIIMOHHBIX
TEXHOJIOTUH.


http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/
https://znanium.com/

