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1. Iles i1 ocBOEHUS U CIUILJINHbBI

I_ICJ'IHMI/I OCBOCHHS JUCHUIIIHNHBI ABJIACTCS (bOpMHpOBaHHe y o6yqa}01m/1x0ﬂ OIIPCACIICHHOT'O

ooI1

npodeccruoHaIbHON ESTETbHOCTH.

(m. 5 OO6meit xapakrepuctuku OOII) cocrtaBa KOMIETEHUHWH i MOATOTOBKH K

W HANKATOPBI 10CT HKeHHs KOMIIET e HIHi

CocraBasionye pe3yJbTaTOB 0CBOeHHUS
(J1e CKpUNTOPBI KOMIIE Te HIHH)

Kon Haume HoBaHue H
KOMITeTe HIH auMe HOBaHHe
KOMIIe Te€ HIIMU KO)I HHIMKaTOpa KOZ[ Haumeﬂonaﬂue
HHIAMKATOpPA J10 CTHIKe HHSI
MK(Y)-3 CriocoOeH BBINOIHATH Brnageer HaBbikamu pacuera u

pacuer u TP OCKTHP OBAHHS
JemoHcTpupyer

IIp OEKTHUP OBAHUE MK(Y)-3.Bl | MHKp OIp OLIECCOP HBIX
HaBBIKU pacyera u .

3JIEKTP OHHBIX y CTp OMCTB P a3JIMYHOTO
TP OCKTHP OBAHUS

pUOOP OB, CXEM H (y HKIIMOHATTHL HOTO HA3HAYCHUS

o MHKP OTIp OLIECCOP HBIX

yCTp OHCTB oIPoicrs IK(Y)-3.¥Y1 | YMeer ucnonb30Barh

Ppa3IugHOTrO yerp COBp EMEHHBIE

(Y HKIIOHAIBHOTO PasJIHOro MUK OTIP OLIECCOP bI [Tt

N.IK(Y)-3.1 | }yHxmonansHoOro Porp P

Ha3HAYEHWS B P OEKTUP OBAHUS 3JIEKTP OHHBIX
Ha3HAYEHUs B .

COOTBETCTBUH C Y CTp OMCTB P a3JIMYHOTO
COOTBETCTBUH C

TEXHUIECKHM (hy HKIIMOHATTHHOTO Ha3HAYEHHS
TEXHUYECKHM

3a/IaHUEM C S — IK(Y)-3.31 | 3mHaer meromsl pacyera U

WCIIOJIb30BaHNUEM P OCKTUP OBAHUS

CpenacTB MUK OTIP OIIECCOP HBIX

aBTOMATHU3ALMHN Y CTp OMCTB p a3JIMYHOTO

TIp OCKTHP OBAHMS (hy HKIMOHATTHFHOTO HA3HAYEHHUS

2. MecTo nucuMiimHbl (MoayJsi) B cTpykrype OOII

Jlucuuruinaa OTHOCUTCS K BapuaTHBHOW dacTh broka 1 yueOHOro miaHa oOpa3oBaTeIbHON

MPOTPaMMBI.

3. Ilnanupyemble pe3yabTaThbl 00y4eHUs MO JUCHUILINHE

ITocnie ycnemHoro oCBOeHMs JUCUMILUIMHBI OyAyT COpMUPOBaHBI PE3YIbTAThl 00 y4eHUS:

IlianupyeMble pe3yJabTaThl 00y4e HAS N0 JMCIUILI MHE HupukaTop
Kog HaumeHOBaHue J10 CTH:Ke HUST
KOMIIE T € HIIUA
P 1 WIK(Y)3.1
BBINOJHATE MPOEKTUPOBAHME MHOTOPA3PAIHLIX MUKPOIPOLECCOPHBIX CXEM
P12 | PaspaGatsiBats airoput™Mbl 00pabOTKH JAHHBIX C UCIOJL30BAHUEM MHOTOPA3PAIHBIX N.IK(Y)-3.1
MUKpOIIPOLECCOPHBIX YCTPOHCTB
P/ 3 Boimosmats 06paboTKy 1 aHaam3 WH(OPMAIKK C IPUMEHEHHEM MHOTOPA3P S IHBIX N.IIK(Y)-3.1
MUKpPONIPOLECCOPHBIX YCTPONCTB

OI_IGHO‘-IHBIC MCPONPUATHA TCKYILICTO KOHTPOJIA U HpOMe)KYTOqHOI;'I arTeCTaluu NpcACTABJICHLI B
KaJICHAapHOM peﬁTHHF- IJ1aHC JUCIHUIIJINHBI.

4. CTpyKTYypa M cojepxaHue TUCHUILINHBI

OcHoBHBIEC BHABI Y4eOHOMH NesATeTbHOCTH

Pa3geabl JUCIMILI HHBI DopmupyeMblii Buabl yueOHOM n1eTe b HOCTH Oo0beMm
pe3yabTart BpeMeHH, 4
00yye Hus1 1O
JMCIHILI HHE
Paznesn 1. Muoropa3psiaiabie PO-1, PO-2 Jlexkuun 4
MHKPOKOHTPOLIEPBL. IpakTryeckue 3aHsATHS 0
JlaGopaTopHble 3aHITHS 0
CamocrostenbHas paborta 10
Paznen 2. Mukpoxontpoaiep STM32F4x. PJI-1, P1-2, Jlexuun 12




PJI-3 [IpakTuyeckue 3aHATHS 0
JlaGopaTopHbIe 3aHATHS 32
CamocTrosTenbHas pabora 50

Co;[epxcaHI/Ie pa3acioB JUCHUITIIMHBI:

Pa3nea 1. Mnozopaspsaonvie mukpokonmpo.nieput

B manHOM paznene paccMaTpuBarOTCs BUABI COBPEMEHHBIX MHOTOPA3PsIIHBIX MUKPOKOHTPOJIIEPOB,
B TOM YHCIE, MUKPOKOHTPOJUIEPHI CIENMAIBHOTO Ha3HAa4YeHUSA. PaccMaTpuBarOTCs MPUHLHUIIBI
paboThl MHOTOPA3PSIHBIX MUKPOKOHTpOsuiepoB moayasmu FPU u DSP.

Tembl JeKkumii:

1. OG30p cOBpeMEHHBIX MHOTOPa3psAHBIX MUKPOKOHTPOJLIIEPOB.

2. Oco0eHHOCTH TOCTPOEHHUs CHCTEM YIpaBiieHUss U 00paboTku mHpopmanuu Ha 0Oase
MHOTOPA3PsSIIHBIX MUKPOKOHTPOJIIEPOB.

Pasnea 2. Muxkpokonmponnep STM32F4x

JaHnHbIi pasnen MmocBsIeH H3ydeHUro 32-paspsaHoro MukpokoHtposuiepa cepun STM32F4x. B
X0/ M3y4eHHUS N0 JaHHOMY pasleny oOydarolmecs BBIMOJHSAIOT OOJIbIIOEe KOJIHYECTBO
1a0opaToOpHBIX PadoOT.

Tembl e Kkumii:

1. Apxutexrypa MUKpOKOHTposuiepoB cepun STM32F4x.

2. Tlepudepuitnbie ycTpoiicTBa MUKPOKOHTpOJUIEpOB cepun STM32F4x.

3. OcHoBBbI 11U (pOBOI 00PaOOTKN CUTHAIOB C MUCIIOIBb30BAHUEM MUKPOKOHTPOJIEPOB CEPUU
STM32F4x.

Tembl J1a0OpaTOPHBLIX padoT:

1. OcHoBbl pabotel ¢ mporpaMmubeiM nakeroM IAR Embedded Workbench. 3nakomcTBO €
ominanoudbsiM MakeToM STM32F4DISCOVERY.

ITopTel BBOAA-BbIBOIa MUKpOKOHTposuiepa STM32F407VGT6. IlpepoiBanust.
Taiimeprl/Cuetunku Mukpoxkontposuiepa STM32F407VGT6.

ALITIAIT muxpoxorTposuiepa STM32F407VGT6.

Nutepdeiicsl BBoa/BrIBOIa MUKpoKoHTposuiepa STM32F407VGT6.

SN

KypcoBblie nmpoeKTbI:
KypcoBble npoekThl HalpaBJlieHbl Ha pa3pabOTKy pa3InYHBIX JIEKTPOHHBIX YCTPOUCTB Ha Oa3e
MUKpOKOHTpoIiepoB cepurt STM32F4. B xoze BbINOIHEHUS KypCOBOIO MTPOEKTA CTYACHTHI
BBIIIOJIHAIOT Pa3pabOTKy CXEeMbl YCTPOMCTBA, HAMCaHUs IPOTPAMMHOIO KoJia JUis
MUKPOKOHTPOJIJIEPA U MPAKTUYECKYIO PEaIM3al1I0 YCTPONCTBA.
S. Opranuzanusi caMoOCTOSAITeJIbHON PadoThI CTYAeHTOB

CamocrosiTenbHas paboTa CTYJEHTOB MPU M3y4€HUU JUCHUILIIMHBI (MOIYNS) IPpEeIyCMOTpEeHa
B CJIEYIOLMX BHAAX U hopMax

— Palota ¢ JEKUMOHHBIM MaTepuaioM, MOUCK U 0030p JUTEpaTypbl M HJIEKTPOHHBIX
MCTOYHUKOB MH(OPMALIMU 110 HHAWBH TIyaJIbHO 33/IaHHO mpobieMe Kypca;

— PabGora B 3JeKTpOHHOM Kypce (M3ydeHHME TEOPETHMYECKOro Marepuana, BBIIIOJIHEHUE
WHIVBUTyaJIbHBIX 33IaHUN U KOHTPOJIMPYIOIIMX MEPONPUSITUH U Jp.);

— H3ydenue Tem, BBIHECEHHBIX HA CAMOCTOSITENIbHYIO TPOPAOOTKY;

— Pabota c TeXHM4ECKOH JTOKyMEHTALlMEH 110 MUKPOKOHTPOJIIEPaM;

— Tlouck, ananu3, CTpyKTypUpOBaHUE U MPE3CHTAIMS WH(OPMAITUH;

— IlepeBoj TEKCTOB ¢ MHOCTPAHHBIX SI3bIKOB;



— IloaroroBka k 1abopaTOpHBIM paboTaM, K MPAKTUYECKUM U CEMHUHAPCKUM 3aHSITUSIM;

— DBelnonHeHue KypcoBOU IPOEKTa;

— HccnenoBarenbckass paboTa W ydyacTUE€ B HAYYHBIX CTYAEHUYECKMX KOH(EpEHLUSX,
CEMMHAapax M OJUMIINAJAX;

— IloaroroBka K OLIEHUBAIOIIMM MEPOIIPUSTHUSIM;

6. YueOHO-MeTOAMYEeCcKOe M MHG OpMALTHOHHOE 00ecTneyeHne JUCHUIINHBI
6.1. YueOHO-MeTOANYECKOE 00€ecTieYeHue

OcHoBHas1 JuTEpaTypa

1. Ilpaktuyeckoe pyKOBOJCTBO IO IporpaMMUpoBaHuio STM-MUKPOKOHTPOJLIEPOB : yueOHOe
nocobue [Dnexrponnsiii pecypc] / C. H. Topraes [u ap.]; HaurmonansHbI# Hccie10BaTENbCKU I
Tomckuil nonurexundeckuit yausepcutet (TI1Y) ; Harmonanbublil nccnenoBarenbekuii ToMckuit
rocynapctBeHHbIi yHuBepeuteT (TI'Y) ; UacTtutyr ontuku armocdepsr um. B. E. 3yeBa (MOA). —
1 komnbroTepHblit gaitn (pdf, 3.7 MB). — Tomck: U3a-so TITY, 2015. — 3arnaBue ¢ TUTYIBHOTO
9KpaHa. — DJIEKTPOHHAs BepCHUs MeuaTHON myonukanuu. — Jloctyn u3 kopnopatuBHou cetu TITY.
— Cucremnsle TpeboBanus: Adobe Reader. Cxema noctyma:
http//www.lib.tpu.ru/fulltext2/m/2015/m325.pdf
2. bynaros, B. H.. Mukponpoueccopnas texauka. CXeMOTEXHUKA M IPOrPaMMHUPOBAHUE :
yaeOHOe nocobue [DnexrpoHHsblil pecypc] / bynatoB B. H., XynopoxkoB O. B.. — OpenOypr:
OI'Y, 2016. — 376 c.. — PexoMeHI0BaHO K W3JAaHHIO yIEHBIM COBETOM (heAepaTbHOTO
rOCYIapCTBEHHOTO OIOJKETHOTO 00pa30BaTEIBHOTO YUPEKACHHS BBICIIIETO 00pa30BaHUS
«OpeHOyprckuii rocynapcTBEHHbBIH YHUBEPCUTET» B KAUECTBE y4€OHOro M0ocoOus AJIsl CTYJACHTOB,
oOyJaronmxcs IO MporpaMMaM BBICIIEr0 00pa3oBaHUs 110 HampasiieHUo moaroToBku 11.03.04
DJIEKTpOHMKA U HaHOAJeKTpoHUKa. — KHura u3 komnekuuu OI'Y - HxkeHepHO-TeXHUYECKU e
Hayku.. — ISBN 978-5-7410-1443-1. Cxema noctyna: httpsi//e.lanbook.com/book/98005
(KOHTEHT)

JlonoiHUTeIbHAS JIUTepaTypa:

1. Cwmupnos, FOpuii AnekcanipoBud. OCHOBBI MUKPOIJIEKTPOHUKH U MUKPOIIPOIIECCOPHOM
TeXHUKU : yuebHoe mocobue / FO. A. Cmupnos, C. B. Cokonos, E. B. TutoB. — 2-¢e uzn., ucnp.. —
Cankr-IlerepOypr: Jlanp, 2019. — 496 c.: un.. — Yuebnuku a5 By30B. CrienuanbHas IMTEpaTypa.
— bubnmorpadus B konue rias.. — ISBN 978-5-8114-1379-9.

2. UYepssikos, ['eopruii ['eoprueBud. DiekrpoHHas TEXHUKA : YueOHoe mocodue [[is
akamemmudeckoro OakxanmaBpuata / YUepssikos ['. I'., IIpoxopos C. I'., Hlunmop O. B.. — 2-e u3n.,
nep. v Jo1m. — DJIeKTPoH. aH.. — Mocksa: FOpaiit, 2019. — 250 c. — Bricmee o6pa3oBaHue. —
URL: httpsy//urait.rwbcode/429122 (mara obpamenust: 10.12.2020). — CucteMHblie TpeOOBaHUS:
Pexum nocryna: DnexkrpoHHO-0nbamoTeuHas cucrema FOpaiiT, 115 aBTOpHU3. M0JIb30BaTENEN.. —
ISBN 978-5-534-10000-6:629.00. Cxema moctyma: https//urait.ru/bcode/429122 (KOHTEHT)

3. Oropoauukos, Mrops Hukonaesud. Mukpornpoiieccopnasi Texauka: BBefneHue B Cortex-M3
: Yuebnoe nocodbue s By3oB / OropognukoB . H.. — Dnexrpon. gan.. — Mocksa: FOpaiit,
2019. — 116 c. — Briciee o6pazoBanue. — URL: httpsi//urait.ru/bcode/438140— Cuctemubie
TpeboBaHust: Pexum noctymna: DneKTpoHHO-0nbmuoTeuHas cucteMa FOpaiit, st aBTopus.
nosis3oBareneit.. — ISBN 978-5-534-08420-7:239.00.Cxema ngocrymna:
https//urait.ru/bcode/438140 (kOHTEHT)

6.2 Un¢opmanmonHoe odecneuyeHnmne

Internet-pecypcbl
1. www.st.com
2. http//www.silabs.com
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3. HudopmanmonHo-cripaBouHbIe CHCTEMBI U TTpodeccuoHanbable 0a3bl JaHHbIX HTD -
https://www.lib.tpu.ru/html/irs-and-pdb

JIuuensnonHoe nmporpammHoe obecniedeHue (B coorsercTBuu ¢ IlepeyHeM JHIEH3MOHHOTO
nporpamMmHuoro ooecnedenus TIIY):

Adobe Acrobat Reader DC; Adobe Flash Player; AkelPad; Google Chrome; MathWorks
MATLAB Full Suite R2017b; Microsoft Office 2007 Standard Russian Academic; Tracker
Software PDF-XChange Viewer; WinDjView; Zoom Zoom; Mozilla Firefox ESR; PTC Mathcad
15 Academic Floating; Microsoft Visual Studio (ma cereBom pecypce); Altium Designer (ua
CETEBOM pecypce).

7. OcoOble TPeOOBAHNS K MATEPUATIbHO-TeXHUYECKOMY 00ece4YeHUI0 TN CIUTINHbI
B yyeOGHOM mporiecce ueoib3yeTces Caeayrliee 000pya0BaHHE:

Ne HaunMeHoBaHMe clenHAJIbLHBIX HaumeHoBaHue 000py10BaHUs
noMeneHuit
1. Ayaurtopust 11l IPOBEECHUS KommiexT 06opynoBanus s IPOBEICHUS JIAOOPATOPHBIX PadoT:
Y9eOHBIX 3aHATHI BCEX THIIOB, — IlepcoHallbHBIN KOMIIBIOTED;
KYPCOBOI'O IIPOEKTUPOBAHU, —  Ocuunorpad GDS-820C.

KOHCYJIbTal[1#, TEKYLIEro
KOHTPOJIS X IPOMEKYTOUHOI
aTTecTaluu (KOMIBIOTEPHBII
KJ1acc)

634034 r. Tomckast 0061acTh,
Tomck, np. Jlenuna, 1.30A,
yaeOHbIH Kopiryc NS5, aymuropus

210

2. AynuTopus Ui IPOBEICHUS Komrutekt o6opynoBaHus 1u1st TpOBeACHHS JIaOOPaTOPHBIX padoT:
y4eOHBIX 3aHSITHH BCEX THIIOB, —  llepcoHalIbHBIN KOMIIBIOTED;
KypCOBOI'O MPOEKTUPOBAHMS, Ocuuiorpad tupposoi 3anomunaromuit AKUI-4122/1.

KOHCYJIbTal1il, TEKYIIEro
KOHTPOJIS U IPOMEXYTOUHOMI
aTTecTanuu (KOMIBIOTEPHBII
KJ1acc)

634034 r. Tomckast 00J1aCTh,
Tomck, np. Jlenuna, 1.30A,
yaeOHbIH Kopiryc Ne5, aymuropus
211

Pabouas mporpamMma coctaBieHa Ha OcHOBe OOImiell XapaKTepHCTUKU 00pa3oBaTelbHOM
nporpamMbl 1o HampasieHuio 11.03.04 DnekTpoHWKa W HAHODIEKTPOHHKA, CIEIHATH3aHN
«IIpombinuienHast anekrponukay (mpuema 2020 r., ounas popma 00ydeHus).

Pa3pabotunk(n):

JI0MmKHOCTD DdUO
Jouent OOU C.H. Topraes
Hauvaneauk otnena AO HITL] J1.C. Koctapes
[Tomroc

I[Iporpamma onobpena Ha 3acemannu Otaenenus anekrponHon nwxenepun UITHKD (mporokon Ne 37
ot 01.09.2020).

3aB. kaenpoit — pyKOBOJAUTEIb OTACIICHUS
Ha npaBax Kageapsl, —7
K.T.H. ¢+ ey, I1.O. bapaHos

OAIMUCH
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JIucT n3MeHeHuii padoyeil mporpaMMbl IUCHUIIINHBI:

YueOHblii roa

CopepixaHue /Mu3MeHeHHE

Oocy:xaeHo Ha 3acefannn OOU
HNITHKB
(IpoToK0.T)

2021/2022
y4€OHBIN Tof

1. O6HOBIIEHO co/lepKaHUE PA3CIIOB
JUCIUTUTAHBI

2. O6uoBaeno [10 B paboueit mporpamMmme
JUCITUTUTAHBI

3. OOHOBJIEH CITUCOK JIUTEPATYPHI

4. O6HOBIIEH TIepedeHb MPOo(hecCHOHATBHBIX
6a3

5. O6HoBneHa aHHOTaIMs paboueit
MPOTrPaMMBbI TUCIIUILITHHEI

6. O6noBnens! Mmarepuaisl B DOC

T CIUATUTHHBI

or 30.08.2021 r. Ne 54

2022/2023
yueOHBIN TOJ

1. OOHOBJIEHO  cOAEp)KaHWE  pa3/eToB
JVCIUATUTHHBI

2. OGuoBneno [IO B paGoueit mporpamme
JVCIATUTHHBI

3. OOGHOBIIEH CIHCOK JUTEPATYpPhI

4. OOHOBIIEH TIepedYeHb MPO(ECCHOHATBHBIX
0a3

5. OOHoBnennl Mmarepuasisl B DPOC
T CLUTUIMHBI

ot 27.06.2022 1. Ne 67
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