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1. lesab 1 n1aHUpPYyeMble Pe3yJbTAThbl 0CBOEHUS IMCHHIIHHbI

Lenbt0 OCBOSHHSI JUCIUIUIMHEI SBISIETCSA (POPMUPOBAHHE CIEAYIONIMX KOMITETCHIINA:

OIIK-2 CniocobeH pa3pabaTbiBaTh OPUTHHAIBHBIC AITOPUTMBI U IPOTPAMMHEBIE CPEJICTBA,
B TOM YHCJIE C UCIIOJIb30BAHUEM COBPEMEHHBIX MHTEIJUIEKTYAJIIbHBIX TEXHOJOTUH, ISl PELIEHUS
npodeCCHOHATIBHBIX 3a]1a4;

OIIK-4 CnocobeH NpUMEHATh Ha IMPAKTHKE HOBBIE HAayYHbIC MPHHLIUIBI U METOJBI
HCCIICIOBAaHUIM;

OIIK-5 Cmocoben pa3pabareiBaTh W MOJEPHU3UPOBATH MPOTPAMMHOE W ammapaTHOE
o0ecrieyeHre MHPOPMALIMOHHBIX U ABTOMAaTU3UPOBAHHBIX CUCTEM;

I1IK-2 Cnocoben pa3pabaTbiBaTh ammapaTHO-MIPOrpaMMHbBIE KOMIUIEKCHI Ha OCHOBE
TEXHOJIOTUH HCKYCCTBEHHOI'O MHTEUIEKTa JUIs yIpaBJIeHUS IOABMKHBIMU OOBEKTaMH,
ABTOHOMHBIMM CUCTEMAaMU, TEXHOJOTUYECKUMHU JIMHUSAMH U IIPOLIECCAMHU.

PesynbraramMu OCBOCHUS NMCLUIUIMHBI ABISAIOTCS CIEAYIOIKUE UHIUKATOPBI JOCTHKECHUS
KOMIIETECHIINN:

NOIIK 2.3 Vcnonbs3yeT METOAbl COBPEMEHHBIX HHTEIEKTYaJbHBIX TEXHOJIOTHH s
peleHust MpoecCUOHABHBIX 3a/1a4;

HNOIIK 4.3 Ilpumenser Ha MpakTUKE HOBBIE HAy4YHblE€ MPUHLUIBI U METObI
HUCCIENOBAHUN,

HNOIIK 5.1 Bnaneer cOBpEeMEHHBIMH HMHCTPYMEHTAIbHBIMU, TEXHOJOTMYECKHUMH U
METOAMYECKUMH  CPEJICTBAMHU  IPOEKTUPOBAaHMA U  pa3padOTKU HHPOPMALMOHHBIX U
aBTOMATU3UPOBAHHBIX CUCTEM;

HNOIIK 5.3 Hcnons3dyer  coBpeMeHHble  MH(OPMAalMOHHO-KOMMYHHKAIIHOHHBIE
TEXHOJIOTMM W IPOTPaMMHBIE CPEACTBA Ha BCEX JTalax >KM3HEHHOI'O LHMKJIA IIPOrPaMMHBIX
CHUCTEM,

HIIK 2.1 CriocoOeH mpUMEHSTh METOAbl MAIIMHHOTO OOy4YeHHUs JUIsl pelieHus 3ajad
npodeccuoHaIbHOMN J1eTeTbHOCTH;

NIIK 2.2 Cnocoben pa3pabaTeiBaTh TEXHHUYECKOE pELIEHHE KOHIENIUU aIropuTrMa
paboThI CUCTEM aBTOMATHU3AIMH U YIPABICHUS (MU €€ HIIEMEHTOB).

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

- I/I3y‘II/ITI> OJICMCHTBI BCTPANBACMBIX CUCTEM;
- HpI/IO6peCTI/I HaBBIKH paBpa6OTKI/I alIrapaTHO-MIPOrpaMMHBIX KOMIIJICKCOB IJId 3alday
ABTOMAaTHU3allu U YIIPaBJICHUA.

3. MecTo AMCUMIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

Juctunnuaa otHocuTes K biioky 1 «/luctiunnuna (Moxynm)».

JlucuumiauHa OTHOCHTCS K dYacTh 00pa3oBaTeNbHON MporpaMMbl, (QopMUpyeMon
yY4aCTHUKaMH OOpa30BaTEIbHBIX OTHOIICHWH, TpeiaracTcs oOOydJalomuMcs Ha BbIOOD.
JlucuuninHa BXOAUT B MOAYNb «MOyNb HA aHTITHICKOM SI3BIKE).

4. CemecTp ocBOeHHs U (popMa NPOMEKYTOUYHON aTTECTANUM MO TUCHUIIUHE

Tperuii cemecTp, 3a4ET C OLEHKOM.

5. BXO}]HLIC TpCﬁOBaHI/Iﬂ AJIsA OCBOCHMUSA JUCHUIIJIMHbI

JUis  yCHEemIHOTO OCBOCHMS JUCLUUIUIMHBI TpPeOYIOTCS pe3yiabTaTbl OOydeHHUs 110
CIIEYIOIUM JUCHUIUIMHAM: PacnipenenenHble MHQOPMAIIOHHBIE BBIYMCIUTEIbHBIE CUCTEMBI,
MopnenupoBanue cucreM, Teopuss cuCTeEM ylpaBieHHs, VICKyCCTBEHHBIM WHTEUIEKT U
MaIIMHHOE O0y4YEeHHE.



6. SA3bIk peanu3zanuu

AHrmnnckuit

7. O0beM TUCHHUILINHDI

OO01mmas TpyI0eMKOCTh TUCHIUIUIHHBI cocTaBisieT 5 3.e., 180 yacoB, U3 KOTOPHIX:
- JIEKIUH: 6 4.

- maboparopusie: 20 4.

B TOM YHCJIC IPAKTUYECKast MoaroToBka: 20 .

O0BeM caMOoCTOATENBHOM pabOTHI CTYIEHTA ONPEAEIICH YYeOHBIM IUTAHOM.

8. Coaep:xkaHue TUCHUILINHBI, CTPYKTYPHPOBAHHOE 110 TEMaM

Tema 1. Mukponponeccopsl # MUKPOKOHTPOJLIEPHI.

BBeneHne BO BCTpoeHHBbIE cuUCTeMBl. lIprMeHeHue BCTpOCHHBIX cucTeM. BBencHue B
KOMIIBIOTEpPHBIE apXUTEKTypbl - Apxurekrypa Pon Heiimana u ['apBapma. Apxutekrypa
KOMITbIOTEpa: MUKpOTpOoIeccopbl 1 MUKpOKOHTpoJuiephl. Intel 8051 u 8056.

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

IIpuMeHeHNnEe NCIIOTHUTENIBHBIX MEXaHU3MOB.

[IpuMeHeHne 1aTYNKOB.

WHTerpanus 1aT4MKOB U UCIIOJHUTENIBHBIX MEXaHU3MOB.

Tema 2. ApXUTEKTypa KOMIIBIOTEpA.
Apxurekrypa KommbioTepa: HaGopsl uHCTpyknmii mpomeccopa; KonseiiepHas o0paboTka;
CoBpeMeHHbIE MUKPOIIPOLIECCOPHI.

CoBpemeHHbIE IPUI0KEHUS BCTpauBaeMbIx cuctem. [oT.

Yacer n HIMM.

Beenenue B Raspberry Pi.

Bcerpoennsiii Python.

[Tnardopmsl aiia ynpasienus: Raspberry Pi no cetu.

Tema 3. YerpoiicTBa ¢ mapamienbHON BEIUMCIUTEIbHON apXUTEKTYPOH.
ITJIMC. SystemVerilog.

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

9. Tekymuii KOHTPOJIb O AUCHUILINHE

Texylmuii KOHTPOJIb IO JWCHUUIUIMHE HPOBOAMTCA IYyTEM KOHTPOJIS MOCELIaeMOCTH,
NpoBe/IeHUs 1TabOpaTOPHBIX pabOT, YCTHOTO OMpOCa MO MX UTOraM U MPOBEPKH MUCBMEHHBIX
OTYETOB, O(QOPMIICHHBIX II0 HUTOraM BBIMIOJHEHHBIX JlabopaTopHbIX paboT. OueHuBaeTcs
JOCTUTHYTHIE pe3ynbTaThl, opopmienue cormacHo 'OCT, cBOeBpeMEHHOCTh CpOKa CIauH.

Texymas ycneBaemocTh ¢pukcupyercs B (opMe KOHTPOJIBHON TOUKM HE MEHEEe OJHOI0
pasa B ceMecTp.

10. Mops10K NPOBeeHUsI U KPUTEPUH OLeHUBAHUS MPOMEKYTOYHOM aTTeCTAUH

HToroBas olieHKa Mo TUCIUILIMHE ONpeaenseTcs mo hopMyIe:

Om‘orosa;{ = 0,5 * OHaKOl’IJ’ICHHaS{ + 0,5 * OHTOTOBOFO KOHTpPOJIA,

1€ Ounacomennas — CpPEIHSA apudmeTHyeckas OILIEHKA, COCTOSINAs U3 OICHOK,
HAKOINNICHHBIX 3a IPOXOXKIACHUC TCKYIICTO KOHTPOJIA U BBIIIOJITHCHUEC CaMOCTOSITEIILHOUN pa6OTBI;

Ourorosoro xomrpons — OIIEHKa HWTOTOBOTO KOHTpoJsi. [IpocTaBisieTcss 3a MPOXOXKIECHUE
KOHTPOJILHOT'O UCIIBITAaHUS (C/1aua 3auera ¢ OIeHKON) B (h)opMe YCTHOTO OTpoca.



OueHka CcTaBUTCA 1O NATHOAUTPHOW MmiKayne. Pe3ynmbrarhl 3adera ¢ OICHKOU
ONPENIEAI0OTCS OLIEHKaMU «OTIUYHOY, «XOpOIIO», «YIOBJIETBOPUTEIBHO,
«HEYJIOBJICTBOPUTEIBbHOY». OKPYIIICHUE OLICHKH TPOU3BOAUTCS B TI0JIb3Y CTY/ICHTA.

11. YyeOHO-MeTOAMYECKOE 00ecIIeUeHue

a) DNEKTPOHHBIA y4eOHBIM Kypc Mo aucuuruimae B Cpene 3JIeKTPOHHOTO OOyYeHHs
«iDO» - https://Ims.tsu.ru/course/view.php?id=19704

0) OLieHOUHBIE MaTepHalibl TEKYHIEro KOHTPOJSI M MHPOMEXKYTOYHOM aTTecTaluu Io
JTUCLHUTLITNHE.

12. Ilepeyennb yueOHoiIi JJuTepaTypbl U pecypcoB ceTu UHTepHeT

a) OCHOBHas JUTEparypa:

— CaxneB, A. M. lludpoBble yCTpOHCTBa U MHUKPOIIPOIECCOPHI : yueOHOE TTocoOue Ist
By30B / A. M. CaxHeB. — 2-¢ u3J., nepepad. u gorn. — Mocksa : M3narensctBo KOpaiit, 2021.
— 139 ¢. — (Bricmiee o6paszoBanue). — ISBN 978-5-534-10883-5. — TekcT : 35eKTpOHHBIH //
Oo6pasoBarenbhas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/472247

0) JIOTIOHUTENNbHAS INTEpaTypa:

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

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

- Hudposoii cuntes. [Ipaktuyeckuit kypc /Ilog o6m. pen. Pomanosa A. 1O. , [Tanuyna

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

B) OCHOBHAasl W JIOTIOJHUTENbHAs JuTeparypa s auciuiuinabl «Embedded systemsy
MOYJIs TI0 BBIOOpY Ne2 Ha aHTJIMICKOM SI3BIKE

OcHoBHas nTuTepaTypa:

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

13. llepeyenb UHGOPMAIMOHHBIX TEXHOJIOTHIA

a) JIMLIEH3UOHHOE U CBOOOTHO PacIpOCTpaHsIeMoe IIPOrpaMMHOE 00ecrieueHue:!

— OC Windows 10 Pro, Microsoft Office cranmaptusiii 2010, Dr. Web Desktop Security
Suite, Opay3ep mocneaHe Bepcuu;

[Ty0auuHO 1OCTynHBIE 00JaYHbIE TEXHOJIOTUH (SIHAEKC TUCK U T.1.);

— Arduino IDE;

— SimullDE;

— Putty.


https://lms.tsu.ru/course/view.php?id=19704
https://urait.ru/bcode/472247

0) H(pOPMAIIMOHHBIE CTIPABOYHBIC CHCTEMBI:

— DNEeKTPOHHBIN Karajaor Hayunoit O6ubmoTexu 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 Koncynsrant cryaenra — http://www.studentlibrary.ru/
— O6pasoBatenbHas miardopma FOpaiit — https://urait.ru/
— 3OBC ZNANIUM.com - https://znanium.com/

14. MaTtepua/jibHO-TEXHUYECKOe o0ecreyeHue

AyauTopuu Uil IPOBEIEHUS 3aHATUHN JIEKIMOHHOTO TUIIA.

Aynutopun (KOMIIBIOTEPHBIE KJIACCHl) Ui TPOBEICHHUS JIA0DOPATOPHBIX 3aHATHH,
WHIUBUJIYAJIbHBIX M TPYNIOBBIX KOHCYJIbTAllUW, TEKYIIEr0o KOHTPOJA M IMPOMEXYTOUHOU
aTTecTallid, OCHAUICHHbIE OOOpYIOBaHUEM M TEXHUYECKUMH CpEACTBAMH  OOYYEHMS:
KOMIIBIOTEp TpernoaaBarenss (HOYTOyK), MEpCOHANbHbIE CTYJEHYECKHE KOMIIBIOTEPHI C
nojakitoueHueM Kk cetu «MHTepHer» u  oOecnedyeHWeM JOCTyla B 3JIEKTPOHHYIO
uH(popMalnoHHO-00pa3oBarensHy0 cpeny HUW TI'Y. [Ings otoOpakeHuss mpe3eHTalui
UCTIONIB3YETCSI MYJIbTUMEIUA-TIPOEKTOP, IUPOKO(OpMaTHBIN SKpaH, aKyCTUIECKask CHCTEMA.

[TomemieHust 111 caMOCTOSTENbHON pabOThI, OCHAIICHHBIE KOMITBIOTEPHOW TEXHUKON U
JOCTYIIOM K ceTH VIHTepHeT, B 3JIEKTPOHHYI0 HMH(OPMALMOHHO-00pa30BaTENIbHYIO Cpely U K
MH(OPMAILIMOHHBIM CIPABOYHBIM CHCTEMaM.

15. Undopmanus o paspadorunkax

[unnoBckuit  CranucnaB BukrtopoBuy, aA-p TexH. Hayk, JekaH @akynbrera
MHHOBAIIMOHHEIX TexHoioruu TTY.
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