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1. lesab u n1aHUpyeMble Pe3yJbTAThl 0CBOCHHS IMCIHIJIHHBI

OIIK-2 Crniocoben pazpabaTsiBaTh OpUTHHAIBHBIC aJITOPUTMBI U IIPOTPAMMHBIE CPE/ICTBA,
B TOM YHUCJIE€ C MCIOJIb30BAHUEM COBPEMEHHBIX MHTEJUIEKTYaJbHbIX TEXHOJIOTHH, JJI1 pEelIeHUs
npodecCHOHATBHBIX 3a1a4

OIIK-4 CnocobeH NpUMEHSATh Ha IMPAKTHUKE HOBBIC HAyYHBIC MPUHIMIBI M METOIBI
UCCIIE0BAHUI

OIIK-5 CnocobeH pa3pabaTbiBaTh M MOJICPHU3UPOBATH IPOrPAMMHOE M allllapaTHOE
oOecrieyeHre NHPOPMALMOHHBIX 1 aBTOMAaTH3UPOBAHHBIX CHCTEM

[IK-2 Cnocoben pa3pabaTeiBaTh anmapaTHO-MPOrPaMMHbIE KOMIUIEKCHl Ha OCHOBE
TEXHOJIOTUH HCKYCCTBEHHOTO HHTEJUICKTa JUIA YNPaBICHUS TIOABWXHBIMH OOBEKTaMH,
ABTOHOMHBIMH CUCTEMaMU, TEXHOJOTMYECKUMHU JIMHUSMU U IIPOLECCAMHU.

PesynpTaTamu 0CBOEHUS IUCLUIUIMHBI SIBJISIOTCS CIEIYIOIIME WHAMKATOPBI JOCTHXKEHUS
KOMIIETCHIINH:

NOIIK 2.3 Mcnonbs3yeT MeTOAbl COBPEMEHHBIX HMHTEUIEKTYaJIbHbIX TEXHOJOTHH AJis
pemieHus mpoecCuoHaIbHBIX 3a7a4

HNOIIK 4.3 Ilpumenser Ha MpakTUKE HOBBIE HAyuyHblE€ MPUHLUIBI U METOIbI
HUCCIEe0BAaHUN

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

HNOIIK 5.3 Hcnons3dyer  coBpeMeHHble  MH(OPMAalMOHHO-KOMMYHHKAIIHOHHBIE
TEXHOJOTMM M NIPOrpaMMHBIE CPEACTBA Ha BCEX ATamax >KU3HEHHOI'O IUKJIA IPOrpaMMHBIX
cucTeM

UIIK 2.1 CriocoOeH mpUMEHSTh METO/Abl MAIIMHHOTO OOydYeHHMs ISl peuieHus 3ajad
poecCHOHANBEHOM NesTeIbHOCTH

NIIK 2.2 CnocobeHn pa3palaTeiBaTh TEXHHUYECKOE PELIEHUE KOHLENIHUU aIropurMa
paboThl CUCTEM aBTOMATHU3ALIMU U YIIPaBIIEHUS (WU €€ 3JIEMEHTOB)

2. 33}18‘11/1 OCBOCHMA TUCHHUIIIMHBI

— MI3y4uTh 311€MEHTBI BCTPAaUBAEMBIX CUCTEM;
— Ilprobpecty HaBbIKM pa3pabOTKU ammnapaTHO-IPOrpaMMHBIX KOMILJIEKCOB JUIs 3a]ad
aBTOMAaTU3alUU U YIIPABICHUS.

3. MecTo AMCUHUIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JucuuruinHa oTHOCHTCA K brioky 1 «/lucuunnuae! (Mogynn)».

JlucuunianHa OTHOCHTCS K 4YacTH oO0pa3oBaTelbHON MporpamMmbl, (GOpMHpPYEMOit
YYaCTHMKaMU 00pa3oBaTelbHbIX OTHOLICHUH, Mpeanaraercd OOydaromuMcs Ha BBIOOD.
JucuuninuHa BXOAUT B MOAYJIb «MOysIb Ha pyCCKOM SI3BIKE».

4. Cemectp(bl) ocBoeHMs M opMa(bl) IPOMEKYTOUHONH aTTECTAMM MO JUCHUIINHE

Tpertnii cemecTp, 3a4€T C OLIEHKOMN

5. Bxoanble TpeOoBaHMS 1JIs1 OCBOEHUS THCIUIIMHBI

JUis  yCHemHOro OCBOEHHUS AMCHUIUIMHBI TpeOYyIOTCS pe3ynbTaTbl OO0y4YeHHs IO
CJIEAYIOUIMM JTUCHMIUIMHAM: PacrnpeneneHHble MH()OPMAIMOHHBIE BBIYUCIUTENbHBIE CHCTEMBI,
MopennpoBanue cucreMm, Teopust cucrteM yrpaBiaeHUs, VICKyCCTBEHHBI WHTEUIEKT U
MAaIIMHHOE 00yUYeHHeE.

6. SI3bIK peaau3anun

Pycckuin



7. O0beM TUCHHUILINHBI

OO01mmas TpyA0eMKOCTh TUCIUIUTHHBI COCTaBIsIeT 5 3.¢., 180 yacoB, U3 KOTOPHIX:
-JIEKIIUU: 6 4.
-naboparopusie: 20 u.
B TOM YHCJIC IpaKTU4ecKas moaroroska: 20 .
O0BeM caMOoCTOATENBHOM pabOTHI CTYIEHTA ONPEAEIICH YUCOHBIM IIAHOM.

8. Coaep:xkanue TUCHUILINHBI, CTPYKTYPHPOBAHHOE 110 TEMaM

Tema 1. Mukponponeccopsl # MUKPOKOHTPOJLIEPHI.

BBenenue BO BCcTpoeHHbIE cucTeMbl. [IpuMeHeHHe BCTpOEHHBIX cucTeM. BBeneHue B
KOMIIBIOTEpPHBIE apXUTEKTypbsl - Apxurekrypa Pon Helimana u I'apBapma. Apxutekrtypa
KOMITbIOTEpa: MUKpOTpoIeccopbl 1 MUKpOKOHTpoJuiephl. Intel 8051 u 8056.

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

[IpuMeHeHNEe UCTIOTHUTENBHBIX MEXaHU3MOB.

[IpuMeHeHne 1aTYNKOB.

WNHterpanus AaTYUKOB U UCTIOJHUTEIBHBIX MEXaHU3MOB.

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

CoBpemeHHbIe PUI0KEHUS BCcTpanBaeMbix cuctem. [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

Texkymuid KOHTPOJIb MO JUCHUIUIMHE MPOBOAMTCA IMyTeM KOHTPOJS TMOCEIIaeMOCTH,
KOHTPOJIA BBIIIOJHCHHUA TCCTOB, MPOBCACHHA IPAKTUUYCCKHX pa60T U OPOBCPKU IMHCbMCHHBIX
OTYeTOB, O(OPMIIGHHBIX TO MTOTaM BBINMOJHEHHBIX padboT. OlleHWBaeTCs JTOCTUTHYTHIE
pe3yabTathl, ohopmiienne cornacHo ['OCT, cBoeBpeMEHHOCTh CpOKa ClIauu.

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

OneHouyHble MaTepuanbl TEKYIIEro KOHTPOIs pa3MerieHbl Ha caiite TI'Y B paszmene
«Mudopmariust 06 oOpazoBaTensHOM mporpammey - https://www.tsu.ru/sveden/education/eduop/.

10. IMops10k NpoBeeHUsI U KPUTEPUH OLleHUBAHUS MPOMEKYTOYHOM aTTecTaAlUK

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

Bo Bpemss npoBeneHus 3adera CTYIEHTYy Bblmaerca [-2 Bompoca 1O H3ydaeMoi
mucuuruiiHe. Ha moarotoBky k otBeTy orBoauTcst He 6onee 20 munyt. Ilocne yero cTyaeHt B
YCTHOM (QopMe oOTBeyaeT MpPENnojaBaTeNl0 Ha IIOCTaBJIEHHBbIE BONpochl. B ciydae
IIPEIOCTABIICHUSI HEMOJHBIX OTBETOB, MPENOJABAaTENb MOMKET 3a4aTh CTYIEHTYy J0 2
YTOUYHSIFOIIUX BOIIPOCOB.

WToroBas oleHKa 1o JUCHUILIMHE ONpeesIseTcs Mo Gpopmyiie:

OI/ITOFOB&H = 095 * OHaKOl‘lJ’IeHHaS{ + 0,5 * OHTOTOBOTO KOHTpPOJIA,



1€  Ounacomennas — CpPEOHSAA apudmeTHyeckas OILIEHKa, COCTOsIas U3 OILCHOK,
HAKOIUICHHBIX 32 MIPOXO0XKJACHUE TEKYIIET0 KOHTPOJISI M BBHITIOJTHEHUE CAMOCTOSATEIHHON PabOTHI;

Ourorosoro xommpons — OIIGHKA HWTOrOBOro KOHTpoJs. [IpocraBisieTcss 3a MpOXOKIEHUE
KOHTPOJIBHOT'O UCTIBITAHUS (Cja4a 3a4eTa ¢ OIICHKOH) B (hOpMe yCTHOTO OIpoca.

OueHka CcTaBUTCA 10 NATHOAUTPHOW ImKayne. Pe3ynbrarhl 3auera ¢ OICHKOU
ONPENIEISTIOTCS OLICHKaMHU «OTIUYHOY, «XOPOLIOY, «YJIOBJIETBOPUTEIHLHOY,
«HEYIOBIETBOPUTENBbHOY». OKpYyTIeHHE OLEHKU IPOU3BOIUTCS B MOJIb3Y CTY/ICHTA.

OueHouHble MaTepHUaJIbl JIJIsl MPOBEACHUS MPOMEKYTOUHOM aTTeCTAllMKM Pa3MEIEHbl 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 «iDO» -
hhttps://Ims.tsu.ru/course/view.php?id=22501

0) OnleHOUHBIE MaTepHabl TEKYIIETO KOHTPOJIS W MPOMEKYTOUYHOW aTTECTAI[MH 10
JUCLUTUIMHE.

12. Ilepeuyens yueOHOIi TuTEpaTyphI U pecypcoB ceTu UHTEepHeT

a) OCHOBHaAsI JIUTEpATypa:

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

— HoBoxwunos, O. II. Apxutexktypa 9BM U BBUUCIUTENBHBIX CHCTEM : YYEOHUK IJIf
By30B / O. I1. HoBoxwuinoB. — 2-¢ u3., ucnp. u gon. — Mocksa : U3narenbcrBo FOpaiit, 2025.
— 505 ¢. — (Bricmiee o6pazoBanne). — ISBN 978-5-534-20365-3. — TekcT : 371eKTpOHHBIH //
Oo6pasosarenbHas wiathopma KOpaiir [caiit]. — URL.: https://urait.ru/bcode/568920

0) IOTOJHUTEIbHAS JIUTEPATYpa:

—Capa JI. Xappuc, [Iun Xappuc LludpoBas cxeMOTeXHHMKAa M apXUTEKTypa
koMmmbioTepa: RISC-V / mep. ¢ anrn. B. C. Sunenkosa, A. I0. Pomanosa; mox pea. A. IO.
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) OCHOBHAasl W JIOMOJHUTENbHAs JuTeparypa Uil aucuumuinHel «Embedded systemsy
MOJyJIs 110 BBIOOPY No2 Ha aHTJIMHCKOM 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.

JlononHuTeNnbHAs IUTEPATypa:
— Derek Molloy. Exploring Raspberry Pi: Interfacing to the Real World with Embedded

Linux. — Wiley, 2016. — 720p.


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

— 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. llepeyenb HHGOPMALMOHHBIX TEXHOJIOTHIA

a) JIMLIEH3UOHHOE U CBOOOHO pacHpOCTPaHIEMOE ITPOrpaMMHOE 00ecIIeueHue:!

— OC Windows 10 Pro, Microsoft Office crangaprasiit 2010, Dr. Web Desktop Security
Suite, Opay3ep nocneaHei Bepcu,

— IMMyOJIMYHO JOCTYIHBIE 00JIaYHbIe TEXHOJIOTUH (SIHAEKC TUCK | T.11.);

— Arduino IDE (cB0o601HO pacripocTpaHsemMoe);

— SimuLIDE;

— Putty.

0) MH(POPMALIMOHHBIE CIIPABOYHBIC CHCTEMBI:

— DJEeKTPOHHBIN KaTajor Hayunoi OoubmmoTexn Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system

— DNeKTpoHHAast Ooubanoreka (peno3uTopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC Koncynprant crynenra — http://www.studentlibrary.ru/
— O6pazoBatenbHast miardopma FOpaiit — https://urait.ru/
— OBC ZNANIUM.com — https://znanium.com/

14. MaTtepua/jibHO-TeXHUYECKOe o0ecreyeHue

Aynuropun aJid IpOBEAEHUS 3aHATUH JIEKIIMOHHOIO TUIIA.

Aynuropun (KOMIBIOTEpHBIE KJIAcChl) JUIsl MPOBEJIEHUS JIaOOPaTOPHBIX 3aHITHM,
VWHIVBUAYAIBbHBIX M TPYNIOBBIX KOHCYJBTAllMi, TEKYIIEro KOHTPOJS W IMPOMEXYTOYHOMN
aTTecTallid, OCHAalIeHHble O0OpYylOBaHUEM M TEXHUYECKUMH CpEACTBAMHM  OOYUEHMS:
KOMIIbIOTEp TpenojaBarenss (HOyTOyK), TEpCOHAJIbHBIE CTYAEHYECKHE KOMIBIOTEPHl C
noakitoueHueM Kk cetw «MHTepHer» U oOecredeHMeM JocTyna B 3JEKTPOHHYIO
uHpopMalnoHHO-00pa3oBarenbHyto  cpenry HU  TI'Y. [lna oroOpaxeHus npe3eHTanun
UCIIOJIb3YETCS] MyJIbTUMEINA-TIPOEKTOP, IUPOKO(YOPMATHBIHN 3KpaH, aKyCTUYECKasi CUCTEMA.

ITomerieHust U1 caMOCTOSITENIbHONW paboThl, OCHAIEHHbIE KOMIBIOTEPHONH TEXHUKOH U
JOCTYNIOM K ceTH VHTepHeT, B 3JIEKTPOHHYI0 MH(DOPMAIlMOHHO-00pa30BaTENIbHYIO Cpely U K
UH(POPMALIMOHHBIM CIIPAaBOYHBIM CHCTEMAaM.

15. Undopmauus o paspadorunkax

unosckuii  CranucnaB  BukrtopoBud, A-p TeXH. Hayk, JAekaH dDakynbrera
MHHOBAIIMOHHEIX TexHooruu TTY.

unmua  Anekcannp AHATonbeBUY, J-p TEXH. HayK, mpodeccop Kadeaps
MHTEJJIEKTYyaJIbHBIX TEXHUYECKUX CUCTEM (paKyJIbTeTa MHHOBALIMOHHBIX TEXHOJIOTHH.


http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
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