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1. lesab u n1aHUpyeMble Pe3yJbTAThl 0CBOCHHS IMCIHIJIHHBI

Lenbt0 OCBOSHHSI JUCIUIUIMHBI SBISIETCS (POPMUPOBAHME CICAYIOUIMX KOMITETCHIINA:

OIIK-2 CnocobeH pa3zpabaTbiBaTh OpUTHHAIBHBIE AJITOPUTMBI U IIPOrPAMMHBIE CPE/ICTBA,
B TOM YHCJIE C UCIIOJIb30BAHUEM COBPEMEHHBIX MHTEJUIEKTYaJIbHBIX TEXHOJOTUH, AJIS PELICHUS
npodeccHOoHaIbHbBIX 3ajiay.

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

OIIK-5 Cmocoben pa3pabareiBaTh W MOJEPHU3UPOBATH MPOTPAMMHOE W ammapaTHOE
obecrieyeHre NHPOPMALMOHHBIX U ABTOMAaTH3UPOBAHHBIX CHCTEM.

I1IK-2 Cnocoben pa3pabaTbiBaTh ammapaTHO-IPOrpaMMHBIE KOMIUIEKCHI Ha OCHOBE
TEXHOJIOTUH HCKYCCTBEHHOI'O MHTEUIEKTa JUIsl YNpaBJIE€HUS [OABMKHBIMH OOBEKTaMH,
ABTOHOMHBIMM CUCTEMAaMU, TEXHOJOTUYECKMMHU JIMHUSAMH U IIPOLIECCAMHU.

PesynpTaTamu 0CBOEHUS IUCLUIUIMHBI SIBJISIOTCS CIEIYIOIIME UHAMKATOPBI JOCTHXKEHUS
KOMIIETECHIINH:

NOIIK 2.3 Vcnonbs3yeT METOAbl COBPEMEHHBIX HHTEIEKTYaJlbHbIX TEXHOJOTHH AJis
peleHus npoecCUOHAIBHBIX 3a/1ad.

HNOIIK 4.3 Ilpumenser Ha MpakTUKE HOBBIE HAyuYHblE MPUHLUIBI U METOIbI
HUCCIIENOBAHUMN.

HNOIIK 5.1 Bnaneer cOBpEeMEHHBIMH HWHCTPYMEHTAIbHBIMU, TEXHOJOTMYECKHUMH U
METOAMYECKMMH  CpEJICTBAMHU  IPOEKTUPOBAHMA U  pa3padOTKU HHGPOPMALMOHHBIX U
ABTOMATHU3UPOBAHHBIX CHCTEM.

HNOIIK 5.3 Hcnons3yer  coBpeMeHHble  MH(OPMAalMOHHO-KOMMYHHKAIIHOHHBIE
TEXHOJOTMM M IPOrpaMMHBIE CPEACTBA Ha BCEX ATamax >KU3HEHHOI'O ILUKJIA IPOrpaMMHBIX
CUCTEM.

UIIK 2.1 CriocoOeH mpUMEHSTh METO/Abl MAIIMHHOTO OOydYeHHMs Il pelieHus 3azad
npodeCcCHOHATILHOM 1eATEIbHOCTH.

NIIK 2.2 CnocobeHn pa3palaTeiBaThb TEXHHUYECKOE DPELIEHUE KOHLENIHUU aJropuTrMa
paboThI CUCTEM aBTOMATHU3ALMH U YIIPABICHUS (UM €€ DJIEMEHTOB).

2. 33}18‘11/1 OCBOCHMUA NTHUCHHUIIIMHBI

— M3y4uTh 3JIEMEHTHI BCTPAaUBAEMBIX CUCTEM;
— IlpuoOpectr HaBBIKM pa3pabOTKM anmapaTHO-MPOTrPAMMHBIX KOMIUIEKCOB Ui 3aj]ad
aBTOMAaTU3aluU U YIIPaBICHUS.

3. MecTo AMCUHUIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Jucuunnuza otHocuTes K biioky 1 «/lucuuminuna (Moayan)».

JlucuuniamHa OTHOCHTCS K 4YacTH 00pa3oBaTelIbHON MporpamMmbl, (GOpMHpPYEMOit
y4acTHUKaMU OOpa30BaTeNbHBIX OTHOIICHHM, TMpejuiaraeTcs oOydalomuMcs Ha BbIOOD.
JvucuuniamHa BXOOUT B MOYJIb «MOIYJIb Ha aHTJIMMCKOM SI3BIKEY.

4. CemecTp ocBOeHHS M (pOPMA MPOMEKYTOUHOI aTTECTALMHU MO TUCHHUIJINHE

Tpetuii cemecTp, 3a4ET C OIEHKOM.

5. Bxoanble TpeOoBaHMS 1JIs1 OCBOEHUS U CHMILIMHBI

JUis  yCHemHOro OCBOEHHUS AUCHUIUIMHBI TpeOYIOTCS pe3ynbTaTbl OO0y4YeHHs IO
CJIEAYIOUIMM JTUCHMITIMHAM: PacnpeneneHHble MH()OPMAIMOHHBIE BBIYUCIUTENIBHBIE CUCTEMBI,
MopnennpoBanue cuctem, Teopust cuctem ynpasiieHus, VICKyCCTBEHHBIM NHTEJUIEKT U MAIlIMHHOE
oOy4eHue.



6. SA3bIk peanu3zanuu

AHTITHACKINT

7. O0beM TUCHHUILINHDI

OO01mmas TpyA0eMKOCTh TUCIUIUTHHBI cOCTaBisieT 5 3.¢., 180 gacoB, U3 KOTOPHIX:
- JIEKIUH: 6 4.
- maboparopusie: 20 4.
B TOM YHCJIC TIPAaKTUYeCKasi MoAroToska: 20 .
O0BeM caMOoCTOATENBHOM pabOTHI CTYIEHTA ONPEAEIICH YUeOHBIM IIAHOM.

8. Coaep:xkanue TUCHUILINHBI, CTPYKTYPHPOBAHHOE 110 TEMaM

Tema 1. Mukponponeccopsl # MUKPOKOHTPOJLIEPHI.

BBeneHne BO BCTpoeHHBbIE cuCTeMBbl. lIprMeHeHue BCTpOCHHBIX cucTeM. BBencHue B
KOMIIBIOTEpPHBIE apXUTEKTypbhl - Apxurekrypa Pon Helimana u I'apBapma. Apxutekrypa
KOMITbIOTEpa: MUKpOTpoIieccopbl 1 MUKpOKOHTpoJuiephl. Intel 8051 u 8056.

Beenenne B Arduino u ero npousBoausie. Beenenue B Autodesk Tinkercad.

IIpuMeHeHNnEe NCIIOTHUTENIBHBIX MEXaHU3MOB.

[IpuMeHeHne 1aTYNKOB.

WHuTerpanus 1aT4MKOB U UCIIOJIHUTENIBHBIX MEXaHU3MOB.

Tema 2. ApXUTEKTypa KOMIIbIOTEpA.
ApxutekTypa KommbioTepa: HaGopsl wmHCTpykumii npomeccopa; Koneliepnas o0paboTka;
CoBpeMEHHbIE MUKPOIIPOLIECCOPHI.

CoBpemeHHbIe PUI0KEHUS BCcTpauBaeMbix cuctem. [oT.

Yacer u HIMM.

Beenenue B Raspberry Pi.

Bcerpoennsrii Python.

[Tnardopmer anst ynpasnenust Raspberry Pi mo cern.

Tema 3. YcerpolicTBa ¢ mapamienbHONU BEIUUCIUTEILHON apXUTEKTYPOH.
ITJINC. SystemVerilog.

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

9. Tekymuii KOHTPOJIb MO TUCIHUTLTHHE

Texkymuii KOHTPOJb MO AUCHUIUIMHE MNPOBOAUTCS MYTEM KOHTPOJIA IOCEHIAeMOCTH,
MPOBEICHUS JTA0OPATOPHBIX PabOT, YCTHOTO OMpoca MO MX UTOTaM M MPOBEPKU MHUCHMEHHBIX
OTYETOB, O(OPMIICHHBIX IO HUTOTaM BBIMIOJHEHHBIX JA0OpaTopHBIX paboT. OleHuBaeTcs
JIOCTUTHYTBIE pe3yibTaThl, ohopmiienue cornacio ['OCT, cBoeBpeMEeHHOCTh CpOKa CIauHu.

Texymas ycneBaemocTh ¢dukcupyercs B (opMe KOHTPOJIBHON TOUKH HE MEHEE OJHOTO
paza B ceMecTp.

10. Iops10k NpoBeeHUsI U KPUTEPUH OLleHUBAHUS MPOMEKYTOYHOM aTTecTaAluK

HToroBas oleHKa Mo TUCHUILUIMHE onpeaenseTcs no Gopmye:

OHTOFOBafI = 095 * OHaKOHJ’IeHHaﬂ + 055 * OI/ITOTOBOTO KOHTpPOJIA,

1€ Onaxonnennas — CPEIHSIS apudMeTHIecKas OIeHKa, COCTOAIIAS U3 OIICHOK, HAKOTUICHHBIX
3a MPOXOKJIEHUE TEKYIIET0 KOHTPOIS M BBIITOJIHEHUE CAMOCTOATEIBLHOM paboThI;

Ourorosoro komtpons — OLIEHKA HMTOTOBOrO KOHTpois. [Ipocramisiercs 3a NpoXokIeHUE
KOHTPOJIBHOTO UCTIBITAHUS (Ca4a 3aueTa ¢ OIIEHKOH) B (hopMe yCTHOTO Ompoca.



OreHKa CTaBUTCS IO MATHOAIUTBHOM MIKaie. Pe3ynbTaThl 3a4eTa ¢ OIeHKON OMPEAeIITIOTCS
OIICHKAMH  «OTJIMYHO»,  «XOpOIIO»,  «YyJAOBJICTBOPUTEIBHO»,  «HEYJIOBJIECTBOPUTEIHHO.
OKpyTJIeHHE OIEHKH MPOU3BOJIUTCS B MOJIB3Y CTYICHTA.

11. YyeOHO-MeTOAMYECKOE 00ecIIeUeHHue

a) DJIEKTPOHHBIN Y4eOHBIN KypC 10 JUCHUIUIMHE B 3JIEKTPOHHOM yHHBEpcuTeTe «iDOy» -
hhttps://Ims.tsu.ru/course/view.php?id=22501

0) O1leHOYHBIC MaTepPHAIbl TEKYIIEro KOHTPOJIS W IMPOMEKYTOYHOM AaTTeCTAllMH II0
JOUCILHUILIAHE.

12. Ilepeyennb yueOHoii JuTepaTypbl H pecypcoB ceTu UHTepHeT

a) OCHOBHas JUTEparypa:

— CaxneB, A. M. lludpoBbie yCTpoiCTBa U MHUKPOIIPOIIECCOPHI : yueOHOE TTocoOue Ist
By30B / A. M. CaxxHeB. — 2-e u3j., mepepad. u gon. — Mocksa : U3natensctBo FOpaiit, 2021. —
139 ¢. — (Bricmiee o6pazoBanue). — ISBN 978-5-534-10883-5. — TekcT : 31eKTpOHHBIN //
Oo6pasoBarenbHas wiathopma KOpaiit [caiit]. — URL.: https://urait.ru/bcode/472247

0) JIOTIOHUTENbHAS JINTEpaTypa:

— Xappuc .M., Xappuc C.JI. lludpoBas cxeMoTeXHUKA U apXUTEKTypa KOMIbIOTEpa. —
M.: MK IlIpecc, 2018. — 792 c.

— Xopomesckuii B.I'. ApxutekTypa BRIYUCIUTEIBHBIX CUCTEM.: Yuel. mocobue. 2-e u3.,
niepepad. u jgom. - M.: M3a-Bo MI'TY um. H.D. baymana, 2008. - 520 c.

- Hludposoii cuntes. [Ipaktuueckuii kypc /Ilox o6mr. pen. Pomanosa A. 1O. , [Tanuymna FO.

B. — M.: IMK Ilpecc, 2020. -556 c.

B) OCHOBHasl W JIOTIOJHHUTENbHAs JuTeparypa s auciuruinabl «Embedded systemsy
MOAYJIsl IO BBIOOPY Ne2 Ha aHTJIMIICKOM SI3BIKE

OcHoBHast TuTepaTypa:

- 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.

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

13. llepeuenb HHGOPMAIMOHHBIX TEXHOJIOTHIA

a) JIMLIEH3UOHHOE U CBOOOIHO paclpOCTpaHIeMoe ITPOrpaMMHOE 00ecrieueHue:!

Jlnsi mpoBeieHUsT JIGKIIMOHHBIX 3aHATHH HEOOXOJMMO JIMIIEH3MOHHOE W CBOOOJHO
pacmipocTpansiemoe mnporpammuoe obecneuenue: OC Windows 10 Pro, Microsoft Office
craugaptaeiid 2010, Dr. Web Desktop Security Suite, 6pay3ep nocnenneit Bepcun.

Jns mpoBeneHUsT JTaOOpaTOPHBIX 3aHATUH HEOOXOJUMO JIMLEH3MOHHOE U CBOOOIHO
pacnpoctpansiemoe mnporpamMmHoe obOecrneuenue: OC Windows 10 Pro, Microsoft Office
cragaapTtaeii 2010, Dr. Web Desktop Security Suite, Opay3ep mocnenHeil Bepcuu, a Takxke
Arduino IDE (cBobomHo pactipoctpansemoe), SImullDE, Putty.


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

0) UH(POPMAIIMOHHBIE CTIPABOYHBIC CUCTEMBI:

— DNEeKTPOHHBIN KaTtajaor Hayunoit oubimorexu Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DeKTpOHHAs Ooubnmoreka (peno3uTopuit) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlaus — http://e.lanbook.com/
— OBC Koncynbrant cryaenra — http://www.studentlibrary.ru/
— O6pasoBatenbHas miardopma FOpaiit — https://urait.ru/
— 3BC ZNANIUM.com - https://znanium.com/

14. MaTtepuajbHO-TeXHUYECKOe o0ecreyeHue

AyauTtopun JUisl IPOBEIEHUS 3aHATUHN JIEKIMOHHOTO TUIIA.

Aynutopun (KOMIIBIOTEPHBIE KJIACCHI) Ui TPOBEICHHUS JIA0DOPATOPHBIX 3aHATHH,
WHIUBUJIyAIIbHBIX W TPYNNOBBIX KOHCYJbTAlUMN, TEKYIIEr0 KOHTPOJS M IPOMEKYTOUHOU
aTTeCTallu{, OCHAIICHHBIE 000PYI0BaHUEM M TEXHUYECKUMHU CPEICTBAMHU 00YUEHUS: KOMITBIOTED
npenoAaBarens (HOyTOyK), IEPCOHANBHBIEC CTYIEHYECKHUE KOMITBIOTEPHI C MOAKIIOYEHUEM K CETH
«MHTepHeT» M o0ecrmeyeHneM AO0CTyna B DJIEKTPOHHYIO WH(GOPMAIMOHHO-00pa30BaTEIbHYIO
cpeny HU TI'Y. Jlns oroOpakeHHs Npe3eHTALUN HCIONb3YyeTCS MYIbTUMEAUA-IIPOEKTOD,
HIMPOKOPOPMATHBIN IKPaH, aKyCTHUECKasl CUCTEMA.

[TomemieHust 111 caMOCTOSATENBHON PabOThI, OCHAIICHHBIE KOMITBIOTEPHOW TEXHUKON U
JOCTYTIOM K ceTh VHTepHeT, B AJIEKTPOHHYI0 HWH(GOPMAIMOHHO-00pa30BaTEIbHYIO Cpeay U K
MH(OPMAILMOHHBIM CIPABOYHBIM CHCTEMaM.

15. Undopmauus o paspadorunkax

[unnoBckuit  CranucnaB BukrtopoBuy, A-p TexH. Hayk, JekaH @akynbTeTa
MHHOBAIIMOHHEIX TexHooruu TTY.
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