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1. Ilesb ¥ UIaHUpYeMBbIe Pe3yJIbTATHI OCBOCHHS THCHHUIINHBI

Llenbto 0OcBOEHUS AUCHHUIUINHBI SBJISETCS (OPMUPOBAHUE CIEAYIOIUX KOMITETEHIIHH:

OIIK-2 CrniocobeH pazpabaThiBaTh OpUTHHAIBHBIE AITOPUTMBI U IPOTPAMMHBIE CPEZICTBA,
B TOM YHCJIE€ C MCIOJIb30BAHHUEM COBPEMEHHBIX MHTEJUIEKTYaJIbHBIX TEXHOJOTUHN, JJIS pelleHus
npogecCHOHATIBHBIX 3a]a4

OIIK-4 CnocoOeH NpUMEHSATh Ha TMPAKTUKE HOBbIE HAayYHbIE MPHUHIMIBI U METOIbI
UCCIIEI0BAHUI

OIIK-5 CrocobeH pa3pabaTbiBaTh U MOAEPHU3UPOBATH MPOTPAMMHOE M armapaTHOE
oOecrieyeHre NHPOPMALMOHHBIX U ABTOMAaTH3UPOBAHHBIX CHCTEM

[IK-2 Cnocoben pa3pabaTeiBaTh amnmapaTHO-MPOrPaMMHbIE KOMIUIEKCHI Ha OCHOBE
TEXHOJIOTUM HCKYCCTBEHHOI'O MHTEJJIEKTa JUIs YNpPaBJIEHUS TIOABWXKHBIMH OOBEKTaMH,
ABTOHOMHBIMH CUCTEMaMH, TEXHOJIOTMYECKUMHU JIMHUSIMH U [IPOLIECCAMHU.

Pe3ynpTaTramMmu 0CBOEHUS IUCLUIUIMHBI SBISIOTCS CIEAYIOLUIME WHANKATOPBI JOCTHKEHHUS
KOMIIETEHIIMI:

NOIIK 2.3 Hcnons3yeT METOABbl COBPEMEHHBIX HMHTEUIEKTYaJIbHBIX TEXHOJOTUH JUIs
perieHus npodeccrnoHalbHbIX 3a1a4

NOIIK 4.3 IIpuMeHsieT Ha IPAKTUKE HOBBIE HAYYHbIE IPUHIUIIBI U METOABI HCCIIETOBAaHUM

HNOIIK 5.1 Bnaneer coBpeMEHHBIMH HHCTPYMEHTAJIbHBIMU, TEXHOJOTUYECKUMHU H
METOAMYECKUMH  CPEJICTBAMM  IPOEKTUPOBAaHMS M  pa3paboTKU HH(POPMALMOHHBIX U
aBTOMATHU3HPOBAHHBIX CUCTEM

HNOIIK 5.3 Hcnons3dyer  coBpeMEHHblE  MH(POPMALMOHHO-KOMMYHUKAIIMOHHBIE
TEXHOJIOTMH U IPOTpaMMHbIE CPE/ICTBA HA BCEX ATANAX HKU3HEHHOTO [IMKJIA IPOTPAMMHBIX CUCTEM

UIIK 2.1 Cnoco0OeH mpUMEHSATh METOJbl MAIIMHHOTO OOy4YeHMs AJIs pelleHHs 3ajad
poeCCHOHAIBHON e TETFHOCTH

UIIK 2.2 CnocobeH pa3pabaTbiBaTh TEXHHYECKOE pEIIEHHE KOHLEMIMU aJropuTMa
paboThI CUCTEM aBTOMATU3ALMU U YIIpaBJIeHUs (WIH €€ 3JIEMEHTOB)

2.3ana4m 0CBOCHMA AUCHUILINHEI

- HSy‘II/ITI) OJICMCHTEI BCTPANBACMBIX CUCTEM;,
— HpI/IO6peCTI/I HaBBIKHU pa3pa60TKH alIMapaTHO-IPOTPAMMHBIX KOMIUJICKCOB JJid 3aJayd
ABTOMAaTHU3all1 U YIIPaBJICHUA.

3. MecTo AUCHHUILVIMHBI B CTPYKTYpe 00pa30BaTe/IbHON NPOrpaMMbl

Juctunnuna otHocuted K biioky 1 «/luciumuinaa (Mogyinm)».

JlucuuIuinHa OTHOCUTCS K 4acTh 0Opa3oBaTesIbHOW Mporpammsl, (GopMmupyemoin
YYaCTHHKaMH 00pa30BaTeNbHBIX OTHOIICHWH, TpeajaraeTcs OOyJaromuMcs Ha BBIOOD.
JlucummiimHa BXOAUT B MOAYJIb «MOyJIb Ha aHIJIMICKOM SI3BIKE».

4. CemecTp ocBOeHMA M (pOPMa NMPOMEKYTOUYHOM aTTeCTALMY MO JUCHUIITIHHE

Tperuii cemecTp, 3a4eT ¢ OLEHKOM.

5. Bxoanble TpeOOBaHMS AJIsl 0CBOEHUS TUCUMUILINHBI

JIs  yCHEIIHOTO OCBOGHMS JUCHUIUIMHBI TPEOYIOTCS pe3ysbTaThl OOYYEHHUsS TI0
CICAyIOIUM AUCHUILIMHAM: PacnpeneneHHme I/IHCpOpMaHI/IOHHBIC BBIYUCIIUTCIBHBIC CHUCTEMBI,
MonenupoBaHue cucteM, Teopus CUCTeM yrpaBiieHus, FICKycCTBEHHBIN MHTEIUICKT U MAITHHHOE
oOydeHwue.

6. s3Ik peaquzanuu

AHTIANACKUN



7. O0BbeM TUCHUILIHHDI

OO6m1ast TpyA0€MKOCTh TUCIMIUIMHBI COCTABIISIET S 3.€., 180 uacoB, U3 KOTOPHIX:
- JEKIMU: 6 4.
- maboparopusie: 20 4.
B TOM YHCJIE TIPaKTHYeCcKas moArotoBka: 20 u.
O6beM caMOoCTOSATENBHOM paboOThI CTyI€HTA OIpeieieH Y4eOHbIM IJIAHOM.

8. Coaepikanue TUCHUILVINHBI, CTPYKTYPHPOBAHHOE 110 TEMaM

Tema 1. Mukpomnpoueccopsl © MUKPOKOHTPOJIIIEPBI.

BBenenne BO BcTpoeHHbIE cucTeMbl. IIpuMeHeHne BCTpOEHHBIX cucTeM. BBenenue B
KOMIIBIOTEPHBIE apXUTEKTYypbl - Apxurekrypa @®on Heilimana u ['apBapma. Apxutektypa
KoMIbloTepa: Mukpomnpoieccopsl 1 MUKpokoHTposuiepsl. Intel 8051 u 8056.

Brenenue B Arduino u ero npousBoanbsie. Beenenne B Autodesk Tinkercad.

IIpuMeHEeHNE NCTIOTHUTENIBHBIX MEXAHU3MOB.

[IpuMeHeHne TaTYNKOB.

WHTerpanus 1aT4MKOB U UCIIOJIHUTENBHBIX MEXaHU3MOB.

Tema 2. ApxuTeKTypa KOMIIBIOTEpA.
Apxurektypa kommbloTepa: HaGopel uHcTpykumii mpoueccopa; KonseiiepHas o0paboTka;
CoBpeMEHHbBIE MUKPOIIPOLIECCOPHI.

CoBpemeHHbIe NpUI0kKeHUs BcTpauBaeMbix cuctem. [oT.

Yace! u HI1M.

Bgenenue B Raspberry Pi.

Berpoennsiit Python.

[Tnardopmsl 1iig ynpasinenust Raspberry Pi no ceru.

Tema 3. YerpolicTBa ¢ mapamienbHON BEIUUCIUTEILHON apXUTEKTYPOH.
ITJINC. SystemVerilog.

Bgenenue B Intel Quartus, Modelsim u SystemVerilog.
IIpoextuposanue ITJIUC.

9. Tekymuii KOHTPOJIb O AUCHUIINHE

Texkymmii KOHTPOJb MO JIUCHMIUIMHE HPOBOJUTCA IMYTEM KOHTPOJIS MOCEIIaeMOCTH,
KOHTPOJISI BBITIOJTHEHUSI TECTOB, BBINOJHEHHS MPAKTUYECKHX pabOT W OTYETOB IO HUM, U
¢ukcupyercs B GopMe KOHTPOJIBHON TOUKH HE MEHEE OJJTHOTO pa3a B CEMECTD.

OrneHouHBIE MaTepualibl TEKYIIETO KOHTPOJIA pa3MmenieHsl Ha caiite TI'Y B pazmerne
«Mupopmanust 06 oOpazoBaTenbsHON porpamMmey - https://www.tsu.ru/sveden/education/eduop/.

10. HOpH}]OK MPOBCACHUSA U KPUTCPUHU OLICHUBAHUA HpOMe)KyTO‘{HOﬁ aTrTreCTalumn

ITpu BBICTaBIE€HUM UTOTOBOM OLIEHKH YUYHUTBIBAIOTCS OLICHKH, MTOJyYEHHbIE CTYAEHTOM BO
BpEMsI TEKYILET0 KOHTPOJIS, @ TAKXKE OLICHKA IPU C/1aye 3a4eTa.

Bo Bpems mnpoBeneHust 3auera CTYIEHTY Bblgaercsa 1-2 Bompoca Mo H3ydaeMon
mucuuruinHe. Ha moarotoBky x otBeTy orBoautcs He Oonee 20 muHyT. [locie yero cryneHT B
YCTHOM (hopMe 0TBEUaeT MpernoaBaTeiio Ha IOCTaBIeHHbIE BONIPOCHL. B ciydae npepocTaBneHus
HETOJIHBIX OTBETOB, NPENOIaBaTENb MOXKET 3a/1aTh CTYJAEHTY A0 2 YTOUYHSIOIINX BOIPOCOB.

HTorosas olieHKa M0 AUCHUILIMHE ONpeaesseTcs no popmye:

OI/ITOI‘OBaﬂ = 075 * OHaKOl’IHeHHaﬂ + 095 * OHTOFOBOFO KOHTPOJIA,

71€ Onaxonnennas — CPEAHAS apupMeTUYECKast OLIEHKA, COCTOSIIIA U3 OLEHOK, HAKOIUIEHHBIX
3a MPOXO’KJIEHUE TEKYIIEr0 KOHTPOJIS U BBIIIOJIHEHUE CAMOCTOSITEIbHON paboThI;

Ourrorosoro xontpons — OLIEHKAa HTOrOBOro KOHTpOJs. IIpocraBisercsa 3a NPOXOXKIAECHUE
KOHTPOJIBHOTO UCTIBITAHUS (C/1ava 3aueTa ¢ OICHKOW) B (hOpMe yCTHOTO OIpoca.



OreHka cTaBUTCS 10 MATHOAIIILHOM 1IKame. Pe3ynbTarhl 3a4eTa ¢ OLIEHKON ONPEIeISIFOTCS
OLICHKAMH  «OTJIMYHO»,  «XOpOILIO»,  «yJOBIETBOPUTEIBHO»,  «HEYIOBJIECTBOPUTEIBLHOM.
OxpyrieHue OLleHKH POU3BOANUTCS B MOJIB3Y CTYJEHTA.

OneHouHbIE MaTEpHAIIbl JUIS MPOBEICHUS IIPOMEKYTOUYHOM ATTECTALMM Pa3MEIECHbl HA
caiire TI'Y B pasmene «Mudpopmauus 00  oOpa3oBarenbHOM  mporpamme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YuyeOHO-MeTOAHYECKOE 00ecTIeueHne

a) DIIEKTPOHHBIN yueOHBIN KypC MO AUCLUILIMHE B 3JIEKTPOHHOM yHUBepcuteTe «iDO» -
hhttps://Ims.tsu.ru/course/view.php?id=22501

0) OuieHOYHBIE MaTepHalibl TEKYILIEro KOHTPOJISI M MPOMEKYTOYHOW aTTeCTallH I10
JUCLIUIUINHE.

12. IlepedyeHn yueOHOM uTEPATYPHI M pecypcoB ceTu UHTEpHET

a) OCHOBHas JIMTEpaTypa:

— CaxneB, A. M. lludpoBsie ycTpolicTBa 1 MUKPOIIPOIIECCOPHI : yUeOHOE mocodue s
By30B / A. M. CaxxneB. — 2-e u3j., nepepad. u gomn. — Mocksa : M3znatensctBo FOpaiit, 2021.
— 139 c. — (Bricmiee o6pazoBanme). — ISBN 978-5-534-10883-5. — TekcT : 2JIeKTpOHHBIH //
ObpazoBarenbHas mwiatdopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/472247

0) IOMOJHUTENbHAS JINTepaTypa:

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

— Xopomesckuii B.I'. ApxutexkTypa BRIYUCIUTEIbHBIX CUCTEM.: Yuel. mocodue. 2-e u3n.,
nepepad. u gon. - M.: I3a-so MI'TY um. H.D. baymana, 2008. - 520 c.

— Hudposoit cunres. [Ipaktuueckuit kypc /Ilog obm. pen. Pomanosa A. 10. , [Tanuyna

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

B) OCHOBHAasl W JIONOJHHUTEIbHASA JuTepaTypa ais aucuuiuinHel «Embedded systemsy»
MOIyYJIsl IO BBIOOpY Ne2 Ha aHTJIMIICKOM 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.

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

13. Ilepeyenb nHGPOPMANMOHHBIX TEXHOJIOTHIA

a) JIMIIEH3UOHHOE U CBOOOIHO PACTIPOCTpaHIEMOE MPOrPaMMHOE 00ECTICUCHHE:

Jlnsi mpoBeleHUs JICKIIMOHHBIX 3aHATUH HEOOXOIUMO JIMIICH3MOHHOE M CBOOOIHO
pacnpoctpansieMoe mnporpammaoe obecnedenune: OC Windows 10 Pro, Microsoft Office
crannaptabeiii 2010, Dr. Web Desktop Security Suite, Opay3ep nocieanel BEpcHH.


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

Jns mpoBeneHUsT JaOOPAaTOPHBIX 3aHATUN HEOOXOJMMO JIMIEH3MOHHOE M CBOOOIHO
pacnpocTpansieMoe mnporpammHoe obOecnedenune: OC Windows 10 Pro, Microsoft Office
cragnaptaeiii 2010, Dr. Web Desktop Security Suite, Opay3ep mocneaHell BepcuH, a Takke
Arduino IDE (cBo6omno pactpoctpansiemoe), SimullDE, Putty.

0) nH(pOpPMaILIMOHHBIE CIIPABOYHBIE CUCTEMBI:

— DIIEKTPOHHBIN KaTaJior Hayunoi O6ubaMoTeKu Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DJNeKTpOHHas 6ubnanoreka (peno3uTopwuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlaus — http://e.lanbook.com/

— 9BbC Koncynbrant cryaenra — http://www.studentlibrary.ru/
— O6pazoBatenpHas wiatdopma KOpaitt — https://urait.ru/
— 9bC ZNANIUM.com — https://znanium.com/

14. MaTepuajibHO-TeXHHYECKOe o0ecneyeHune

Ayautopuu Juis IPOBEIEHUS 3aHATUHN JIEKIIMOHHOTO THIIA.

Aynuropun (KOMIIBIOTEpHBIE KJIACChl) JUIsl TPOBENEHUS JIaOOpATOPHBIX 3aHATHM,
WHAMBUIYAIBHBIX M TPYNIOBBIX KOHCYJIbTAllMM, TEKYILErO0 KOHTPOJS U IPOMEKYTOUHON
aTTecTalliu, OCHAIIEHHbIE 000PYI0BaHUEM U TEXHUYECKUMU CPEACTBAMH 00YUEHHMSI: KOMITBIOTEP
npenojaBaress (HOyTOyK), IepCOHAIbHBIE CTYIEHYECKHE KOMITBIOTEPHI C MOKIIOYEHUEM K CeTH
«HTepHeT» M obecrneyeHueM JO0CTyla B 3JIEKTPOHHYIO HH(OPMAaLMOHHO-00pa30BaTEIbHYIO
cpeny HU TI'Y. nsa otoOpaxkeHus MNpe3eHTALUil HCHONb3YyeTcsl MYJIbTHUMEIHA-IPOEKTOp,
HIMPOKOPOPMATHBIN IKPaH, aKyCTHUECKAs CUCTEMA.

[TomermieHust Uisi cCaMOCTOSTENILHOW paboThl, OCHAIIEHHbIE KOMIBIOTEPHOW TEXHUKON U
JOCTYIIOM K ceTH VIHTepHeT, B 3JIEKTPOHHYIO HMH(OPMALMOHHO-00pa30BaTeNIbHYIO Cpely U K
MH(POPMALIMOHHBIM CIIPABOYHBIM CUCTEMAM.

15. Undopmanus o paspaborunkax

umiosckuii  CranucnaB  BukrtopoBuu, A-p TeXH. Hayk, JekaH dakynbrera
MHHOBAIIMOHHEIX TexHoiaoru TTY.

HlwnmuH  Anexkcanip AHaTOJIbeBMY, J-p TEeXH. Hayk, mpodeccop Kadeapbl
MH(GOPMAIIMOHHOTO 00€ecreYeHNs] MHHOBAIIMOHHOM J1€ATeIbHOCTU (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/

