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1. lesab u n1aHUpyeMble Pe3yJbTAThl 0CBOCHHS IMCIHIJIHHBI

Lenbr0 OCBOSHHSI JUCIUIUIMHEI SBISIETCSA (POPMUPOBAHHE CIECAYIOUIMX KOMITETCHIINA:

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 pa3pabareiBaTh W MOJEPHU3UPOBATH MPOTPAMMHOE W ammapaTHOE
obecrnieueHre HHGHOPMALIMOHHBIX U aBTOMATU3UPOBAHHBIX CHCTEM

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

PesynpTaTamu ocBOEHUS NUCUUIUIMHBI SIBISIOTCS CIEIYIONINE WHAUKATOPHI JOCTHXKEHUS
KOMIIETEHLIH:

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

HNOIIK 4.3 IlpumenseT Ha MpakTUKE HOBbIE HAy4YHbIE NPUHLOUIBI M METOJbI
UCCIIE0BAHUI

HNOIIK 5.1 Bnaneer COBpEeMEHHBIMH HHCTPYMEHTAIbHBIMU, TEXHOJOTHYECKHUMH U
METOJUYECKUMH  CPEJICTBAMHU  IPOEKTUPOBaHUS U  pa3pabOTKM HMH(OPMALMOHHBIX U
ABTOMATHU3UPOBAHHBIX CHCTEM

HNOIIK 5.3 Hcnonp3dyer COBpeMEHHbIE  HMH(POPMALMOHHO-KOMMYHUKAITMOHHBIC
TEXHOJOTMM M TPOrpaMMHBIE CPEACTBa Ha BCEX ASTamax >KU3HEHHOTO IUKIA MPOrpaMMHBIX
CUCTEM

UIIK 2.1 CnocobeH mpUMEHATb METOJbl MAIIMHHOTO OOYy4YeHHS IS pelleHus 3ajad
poeCCHOHAIBHON e TEIHHOCTH

UIIK 2.2 Cnocoben pa3pabaTeiBaTh TEXHHUYECKOE DEIICHUE KOHIICMIIMU aIropuTMa
paboThI CUCTEM aBTOMATHU3ALIMU U YIIpaBJIeHUs (WIN €€ 3JIEMEHTOB)

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

- HSy‘II/ITI) OJICMCHTEBI BCTpaUBAaCMbIX CUCTEM;
— HpI/IO6peCTI/I HaBBbIKHU pa3pa6OTKI/I alIapaTHO-IIPOrpaMMHBIX KOMIIJICKCOB Ui 3aJdav
ABTOMAaTHU3alln U YIIPaBJICHUA.

3. MecTo AMCHUILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Huctunnuaa otHOcUTCs K biioky 1 «Jlucuuminabl (MOTyn)».

JlucuuIuinHa OTHOCUTCS K 4acTh 0Opa3oBaTeNIbHOM Mporpammsbl, (GopMupyemoin
y4aCTHUKaMU OOpa30BaTeNIbHBIX OTHOLICHWM, mpesuiaraercs oOydalolmuMcs Ha BbIOOD.
JucuurimHa BXOAUT B MOAYJIb «MOIysIb Ha aHTIIMHCKOM SI3BIKE».

4. Cemectp(bl) ocBOeHMS U (popMa(bl) MPOMEKYTOYHON aTTECTALMH 0 AUCHHUIINHE

Tperuii cemecTp, 3a4€T C OLIEHKOMN

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

Jlis  yCHemHoro OCBOSHHUS JUCHUIUIMHBI TpPeOYIOTCS pe3ynbTaThl O0ydYeHHs IO
CICAYyIOIUM AUCHHUIITIMHAM! Pacnpe)]eneHHLIe I/IH(i)OpMaHI/IOHHI)Ie BBIYUCIIUTCIBHBIEC CUCTEMEI,
MopnenupoBanue cucteMm, Teopusi CHUCTeM yIpaBieHUs, VICKyCCTBEHHBIH WHTEIIEKT U
MalIuHHOE O0yYEHHE.



6. SA3bIk peanu3zanuu

AHrmnnckuit

7. O0beM TUCHHUILINHDI

OO01mmas TpyA0eMKOCTh TUCIHUIUTHHBI COCTaBISIeT 5 3.€., 180 yacoB, U3 KOTOPHIX:
-JIEKIIUU: 6 4.
-naboparopusie: 20 u.
B TOM YHCJIC IpaKTU4ecKas nmoaroroska: 20 .
O0BeM caMOoCTOATENBHOM pabOTHI CTYIEHTA ONPEAEIICH YUeOHBIM IIAHOM.

8. Coaep:xkanue TUCHUILINHBI, CTPYKTYPHPOBAHHOE 110 TEMaM

Tema 1. Mukponponeccopsl # MUKPOKOHTPOJLIEPHI.

BBeneHne BO BCTpoeHHbIE cucTeMbl. lIprMeHeHue BCTpOEHHBIX cucTeM. BBeneHue B
KOMITBIOTEPHBIE apXHUTEKTypbl - Apxurekrypa @®on Helimanma u T'apBapma. Apxurekrypa
KOMITbIOTEpa: MUKpOTpoIieccopbl 1 MUKpOKOHTpoJuiephl. Intel 8051 u 8056.

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

IIpuMeHEeHNE NCTIOTHUTENIBHBIX MEXAHU3MOB.

[IpuMeHeHne 1aTYNKOB.

WHuTerpanus 1aT4MKOB U UCIIOJIHUTENIBHBIX MEXaHU3MOB.

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

CoBpemeHHbIe IPUI0KEHUS BCTpauBaeMblx cucteMm. [oT.

Yacer u HIMM.

Beenenue B Raspberry Pi.

Bcerpoennsriit Python.

[Tnardopmsl ana ynpasinenus: Raspberry Pi no cetu.

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

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

9. Tekymuii KOHTPOJIb MO TUCHUTLTHHE

Texkymuid KOHTPOJIb MO JUCHUIUIMHE MPOBOAMTCA IMyTeM KOHTPOJS TMOCEIIaeMOCTH,
KOHTPOJIA BBIIIOJHCHHUA TCCTOB, MPOBCACHHA IPAKTUUYCCKHUX pa60T U OPOBCPKU IMHCbMCHHBIX
OTYeTOB, O(OPMIIGHHBIX MO MTOTaM BBINOJHEHHBIX paboT. OlleHWBaeTCs JIOCTUTHYTHIE
pe3yabTathl, ohopmiienne cornacHo ['OCT, cBoeBpeMEHHOCTh CpOKa ClIavyH.

Texymas ycneBaeMocTh ¢ukcupyercs B (opMe KOHTPOJIBHON TOYKH HE MEHEE OJHOTO
pasa B cemecTp.

OneHouHble MaTepuanbl TEKYIIEro KOHTPOIs pa3MelieHbl Ha caiite TI'Y B paszmene
«Mudopmarust 06 oOpazoBaTensHOM Iporpammey - https://www.tsu.ru/sveden/education/eduop/.

10. Iops10k NpoBeeHUsI U KPUTEPUH OLleHUBAHUS NMPOMEKYTOYHOM aTTecTAlUK

[Ipu BBICTABIIEHNH UTOTOBOM OIIEHKH YUUTBIBAIOTCS OLICHKH, IIOJYyYEHHBIE CTYIEHTOM BO
BpeMs TEKYILEro KOHTPOJIs, a TAK)KE OLIEHKA IIPU CAade 3a4eTa.

Bo Bpemss npoBeneHus 3adera CTYIEHTYy Bbliaerca [-2 Bompoca 1O H3ydaeMoi
mucuuruinHe. Ha moarotoBky k otBeTy orBoauTcst He 6onee 20 munyt. Ilocne yero cTyaeHt B
YCTHOM (QopMe oOTBeyaeT MpPENnoJaBaTeNl0 Ha IIOCTaBJIEHHBIE BONpOChl. B ciydae



MPEIOCTABIICHUSI HEMOJHBIX OTBETOB, MPENoJaBaTelib MOXET 3aJaTh CTYIEHTY J0 2
YTOUHSIFOIIUX BOIIPOCOB.

HToroBas oleHka Mo TUCIHUILUIMHE OnpeaenseTcs no hopmye:

OHTOI‘OBaﬂ = 095 * OHaKOHHCHHa}I + 035 * OPITOFOBOI‘O KOHTPOJIA,

1€  Ounacomennas — CpPEOHsAA apudmernyeckas OILIEHKA, COCTOsIAas U3 OILCHOK,
HAKOILJICHHBIX 32 MPOX0XKICHUE TEKYIIETO KOHTPOJIS U BBIIIOJHEHUE CAMOCTOSITEIbHOM paOOThI;

Ourorosoro xommpons — OIIGHKa HWTOrOBOro KOHTpods. [IpocraBisieTcss 3a NMpOXOKIEHUE
KOHTPOJIBHOT'O UCTIBITAHUS (Ca4a 3a4eTa ¢ OIICHKOH) B (hOpMe yCTHOTO OIpoca.

OueHka cTaBUTCA 10 NATHOAUTPHOW ImiKayne. Pe3ynbrarel 3auera ¢ OICHKOU
ONPEIEIAI0OTCS OLICHKAMHU «OTIUYHOY, «XOPOLIOY, «YJIOBJIETBOPUTEIHLHOY,
«HEYIOBIETBOPUTENBbHOY». OKpYyTIeHHE OLEHKU IPOU3BOIUTCS B MOJIb3Y CTYICHTA.

OueHouHble MaTepHaIIbl JIJIsl MPOBEACHUS MPOMEKYTOUHOM aTTECTAllMKM Pa3MEIIECHbI Ha
cahte TI'Y B pasmene «Mudopmanmus o0  oOpa3oBaTelbHOW  mporpaMme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YueOHO-MeTOaAU4YECKOE 00eceyeHne

a) DJIEKTPOHHBIN Y4eOHBIH KypC 10 JUCIHILIMHE B JJICKTPOHHOM yHUBepcutere «iDO» -
hhttps://Ims.tsu.ru/course/view.php?id=22501

0) OuleHOUHBIE MaTepHaibl TEKYIIETO KOHTPOJIS W MPOMEKYTOUYHOW aTTECTAIlMH 10
JUCLUTUIMHE.

12. Ilepeuyens y4ueOHOIi TuTEpaTyphl U pecypcoB ceTu UHTEepHeT

a) OCHOBHas JTUTepaTypa:

— Caxnes, A. M. Lludposie ycTpoiicTBa 1 MUKPOIIPOLIECCOPHI | YISOHHK IS BY30B / A.
M. CaxneB. — 3-¢ u3., nepepad. u qon. — Mocksa : U3nparensctBo FOpaiit, 2025. — 148 ¢. —
(Boiciee oOpazoBanme). — ISBN 978-5-534-18602-4. — TekcT : SJCKTpOHHBIA //
Oo0pasoBarenbHas 1uatpopma [Opaiit [caiit]. — URL: https://urait.ru/bcode/562949 (nmara
obparmenus: 09.04.2025).

— HoBoxwunos, O. II. Apxutexktypa 9BM u BBHUHUCIUTENBHBIX CHCTEM : YYEOHUK IS
By30B / O. I1. HoBoxwmioB. — 2-e u3., ucnp. u jgon. — Mocksa : U3narenbcrBo FOpaiit, 2025.
— 505 c. — (Bricmiee obpazoBanue). — ISBN 978-5-534-20365-3. — TekcT : 2eKTpOHHBIHN //
O6pasoBarenbhas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/568920

0) IOTIOJIHUTEIbHAS JTUTEPATYpa:

—Capa JI. Xappuc, [I»un Xappuc LludpoBas cxeMOTeXHHMKa M apXUTEKTypa
kommbioTepa: RISC-V / mep. ¢ anrn. B. C. Suenkosa, A. 10. Pomanosa; mox pea. A. lO.
Pomanosa. — M.: JIMK Ilpecc, 2021. — 810 c.: ni.

— Xopomesckuii B.I'. ApxutekTypa BRIYUCIUTEIbHBIX CUCTEM.: Yuel. nocodue. 2-e u3n.,
nepepad. u gon. - M.: 3a-so MI'TY um. H.3. baymana, 2008. - 520 c.

- Hudposoii cunres. [Ipakruueckuit kypc /Ilox odur. pen. Pomanosa A. 1O. , [Tanuymna

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

B) OCHOBHAsl M JOTOJHUTENbHAS JuTepaTypa mis auciuruimasl «Embedded systems»
MOJTyJIs 110 BBIOOpY No2 Ha aHTTTUHCKOM SI3bIKE

OcHoBHas nuTeparypa:

— 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.

JlonoJHUTeNbHAs IUTEpaTypa:


https://lms.tsu.ru/course/view.php?id=00000
https://urait.ru/bcode/562949
https://urait.ru/bcode/568920

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

13. Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHIA

a) TUIICH3NOHHOE ¥ CBOOOTHO PacIpoCTpaHsIeMOe MPOrpaMMHOE O0ecTieueHue:

— OC Windows 10 Pro, Microsoft Office ctangaptasiii 2010, Dr. Web Desktop Security
Suite, Opay3ep mocieqHel Bepcun,

— myOJIUYHO TOCTYITHBIC OOJaYHbIC TEXHOJOTUH (SIHAEKC AHUCK U T.11.);

— Arduino IDE (cBo601HO pacpocTpaHsieMoe);

— SimuLIDE;

— Putty.

0) nH(MOPMAIIMOHHBIE CIIPABOYHBIC CHUCTEMBI:

— DJNEKTPOHHBIN KaTaJor Hayunoin Ooubnmorexku Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system

— DneKTpoHHas Ooubnmoreka (peno3uTopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC Koncynbrant crynenra — http://www.studentlibrary.ru/
— O6pazoBatenpHas miardopma FOpaiit — https://urait.ru/
— DBC ZNANIUM.com — https://znanium.com/

14. MaTepuaibHO-TeXHHYECKOe odecrevyeHme

Aynuropuu AJig NPOBEAEHUS 3aHATUH JIEKIIMOHHOTO TUIIA.

Aymutopun (KOMIBIOTEpHBIE KJAcChl) JJs MPOBEACHUS JAOOpaTOPHBIX 3aHATHUM,
WHAUBUAYAIbHBIX M TPYIIOBBIX KOHCYJbTAllMil, TEKYIIEro KOHTPOJS U TPOMEXKYTOUHOU
aTTeCTallud, OCHAIEHHble O00Opy/lOBaHMEM M TEXHHYECKHMHU CpEACTBAMH  OOyuYeHUs:
KOMIIBIOTEp TpernojaaBarens (HOyTOyK), IEpCOHAIbHbIE CTYJEHYECKHE KOMIBIOTEPHI C
nojkiaroueHueM K cetu «MHTepHeT» M o0ecrneyeHHeM JI0CcTyna B DJIEKTPOHHYIO
uH(popMalnoHHO-o0pa3oBarenpHyto cpenxy HUW TI'Y. JIng ortoOpakeHuss npe3eHTanui
UCIIOJIb3YEeTCsl MyJIbTUMEIUA-TIPOEKTOP, IHUPOKO(OPMATHBII SKpaH, aKyCTHYeCKas CcTeMa.

[Tomerenust ais caMOCTOSTENbHONW paOOThI, OCHAIIIEHHBIE KOMIBIOTEPHON TEXHUKOU U
JOCTYNIOM K ceTu VHTepHeT, B 3JIEKTPOHHYIO HH(pOPMAMOHHO-00pa30BaTEIbHYIO Cpely U K
MH(OPMALIOHHBIM CIIPABOYHBIM CHCTEMaM.

15. Uudopmanus o pa3padoTUHKax

[umnoBckuit  CraHncnaB  BukrtopoBud, a-p TexH. Hayk, JekaH @akynbrera
MHHOBAIIMOHHBIX TexHojoruu TTY.

[unmua  Anekcannp AHATONBEBWY, [J-p TEXH. Hayk, mpodeccop Kadeapsr
MHTEJJIEKTYyalIbHBIX TEXHUYECKUX CUCTEM (paKyJIbTeTa MHHOBAIIMOHHBIX TEXHOJIOTHH.
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