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JIucr aktyanusanuu padoueii nporpaMmbl
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PaGouas mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzanuu B 2025 - 2026
y4eOHOM TOJly Ha 3aceJaHuu Kapeapbl DIIEKTPOHUKH M MUKPOIJIEKTPOHUKH

[Iporokom ot 20 1. Ne

3aB. kadeapoii C.H. nyLﬂHOB




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

[lenpro AMCHUTIINHBI SBISETCS OBJIAJICHUE CTYJACHTAMH HEOOXOIUMBIM M JOCTATOYHBIM
YPOBHEM MPOheCcCHOHATBHBIX KOMIIETEHIIMA B COOTBETCTBUU C TpeboBaHusiMu OI'OC BO mo
HanpasieHuto noarotoBku 11.03.04 «3nekTpoHnKa U HAHOIIEKTPOHUKA.

CoBpeMeHHOE pa3BUTHE CPEACTB IMPOMBILIUICHHON aBTOMAaTH3allMd Ha OCHOBE
COBPEMEHHBIX MUKPOKOHTPOJUIEPOB MPEIBSBIIAIOT K TUMIJIOMUPOBAHHOMY CIICIIHAIUCTY BBICOKHE
TpeOOBaHUSI K YMEHUSIM M HaBbIKAM KOMILUIEKCHOTO IMPOEKTUPOBAHUS Takue cucteMsl. Llemsimu
OCBOCHUSI JUCIMIUIUHBI SBISIOTCS W3YYCHHE MPHUHIMIIOB pPabOThl MUKPOKOHTPOJUIEPOB H
YVOPaBISIOIUX YCTPOHCTB Ha UX OCHOBE. B JaHHOM Kypce H3JaraioTcs OCHOBBI TEOPUHU
MUKPOKOHTPOJUICPOB, M3JIOKECHBI METOJUKH OICHKH U BHIOOpA UX apXUTEKTYPBLIIOCTPOCHUS H
peain3alnuy yCTPONUCTB Ha OCHOBE

MHUKPOKOHTPOJUIEPOB, TOCTPOSHHSI HHTEP(EiCOB BBO/Ia BEIBOIA U CUCTEM YIIPABIICHHUS.

2 MecTo quCHMIJIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTeIbHOI POrpaMMbl

Jucuumnnuaa MUKpOKOHTpOIUIepsl apXuTekTypbl ARM BX0IuT B 4acTh yueOHOrO MiiaHa
dopMupyeMy0 y4acTHUKaMU 00pa30BaTeIbHbIX OTHOLIEHUI 00pa30BaTeIbHON NPOTrPaMMBbl.

Jisa  u3ydyeHus  AUCUMIUIMHBL  HEOOXOAMMBI  3HAHUS  (yMEHHs,  BJIaJCHUsA),
c(OpMHUPOBAHHBIC B PE3YJIbTATE U3yUCHHS AUCIUTUTUH/ IPAKTUK:

Muxkpomnpoueccopbl

[IporpamMmupoBaHue U IEKTPOHUKA HH(POPMALIMOHHBIX CUCTEM

MaivHHBbIE SI3bIKH

WNudopmarrka 1 HHGOPMALIMOHHBIE TEXHOJIOTUU

JluckpeTrHas MmaTeMaTHUKa

3nanus (YMEHUsI, BIaJICHUs ), IOJYYCHHbIE MPH M3YYCHUU TAHHOW TUCHUIUIMHBEI OyIIyT
HEOOXOIUMBI JUISl U3yUSHUS TUCHUIUTNH/TIPAKTHK:

BrinonHenue u 3amura BbITyCKHONM KBaTU(UKAMOHHON paboThI

[ToaroroBka k caade u cada rocy1apCTBEHHOTO HK3aMEHa

IIporpaMMUpOBaHHBIE TEXHUYECKUE CPELICTBA

[IpoekTHas AeATETbHOCTD

IIpon3BoaCTBEHHAS — IPEAUIIIIOMHAs IPAKTUKA

3 Komnerenunu ody4yarouierocsi, opMupyembie B pe3yabTaTe 0CBOEHUsI

AUCHUILUTUHBI (MOYJIs1) ¥ IJIAHUPYEMBbIe Pe3yabTAThl 00yUeHH s

B pesynbraTe OCBOCHHSI TUCIUIUIMHBI (MOIYJsi) «MUKPOKOHTPOJUIEPHI apXUTCKTYPHI
ARM)» obyuaromuiicst JOKEH 00J1a1aTh CIeTyOIIMMHA KOMIIETCHIIUSAMU:

KO,Z[ HHJUKATOpa I/IH,I[I/IKaTop JOCTHIXKCHHA KOMIICTCHIIMH

ITK-6 Crioco0eH pa3padaTsiBaTh HOBEACHYECKHE OMMMCAHMS MOJIETIEH CTaHJAPTHBIX SUeeK

ITK-6.1 HpOBOI[I/IT OIMMCaHHuE MOJIeIeH CTAaHAAPTHBIX 3JICMCHTOB HA MMTOBECACHUYCCKOM
SA3BIKC

I1K-6.2 Hcnoap3yerT 1eeBble CHCTEMbl aBTOMATH3HPOBAHHOTO MPOSKTUPOBAHMS




4. CTpPyKTYpa, 00bEM U coiepKaHue TUCHHUIIINHBI (MOIYJIs)
OO0miast Tpy10€MKOCTh JUCHUIUIMHBI COCTaBisieT 4 3adyeTHbIX enuuull 144 akaza. yacoB, B TOM

HHUCJIC:

— KOHTaKTHas pabora — 81,2 akaj. 4acos:
— ayauTopHas — 76 akaJ. 4acos;
— BHEAYAUTOPHAS — 5,2 aKaJl. 4acoB;

— camocTosTenpHas padora — 27,1 akaj. 4acos;

— B (hopMe nmpakTuyeckoit moarotoBku — 0 akaj. gac;
— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yac

®opma aTTeCcTaluU - KypcoBas paboTa, 3K3aMeH

AynutopHast 3 e
o | xoHTakTHAs pabota E = Dopma TeKyIIero
=
5 B aKaJ. Jyacax o Bnu KOHTPOJIS
Paznen/ tema 3 (B axan. vacax) = n . P Kon
S 3 ©| caMOCTOATENBHOM |  yCIieBaeMOCTH U
JUCIUATIIAHBI 3 [~ . | xoMIeTeHIMH
@) g & padoThI MIPOMEKYTOUHOH
ek, 1a0. | mpakT. 29 aTTecTALH
3aH. 3aH. | O
1. 1. MuUKpPOKOHTPOJLIIEPHI
apxutextypbsl ARM
11 Brepnenue.
TIporpammupoBanue
MHUKPOKOHTPOJIIEPOB Ha
s3bike C
Teopus.
MUKpOKOHTpOIIIEPHI.
OyHKIMM W TPUMEHEHHE
MHUKPOKOHTPOJUIEPOB.
Brimonnenue u
OCHOBHEBIE rmapaMeTpsl
3al[UTa
MHUKPOKOHTPOJUIEPOB. 6 »
TOPHBIX
Apxwurektypa a 0pa6 op
aboT.
MHUKPOKOHTPOJUIEPOB. 1 Cp
. . HHE U
CemelicTBa (13;[21 e
MHUKpPOKOHTpoJuiepoB ARM HACTpOHKa IIIX(I)QeKTa
B .
u HX Ha3HAuYEHME. WzyueHue u cpene
. Co3ganne
yCTpOI/ICTBO IIOBTOPEHHE S —
MUKPOKOHTPOJIJICPOB. Hz[pa TEOPETUYECKOTO oc peCTB $II-O’ i
Cortex-M0/M3/MA4F. Marepuania, }’6U-l Jé 0y MK-6.1
. aboTy ¢ OJI0KOM -6.
Iepudepuiinsie Onoku| 7 6 6/11 3,1 MOJrOTOBKA U P Y '
. BBOJIa-BBIBOA TIK-6.2
MUKPOKOHTPOJIJICPOB: o(l)opMner]e
00I11er0 Ha3HAYEHUS.
BBOJI-BBIBOJ obmero 71a60paTOPHBIX Pabora
Ha3HAYEHMS, paboT, MoAroToBKa .
. . TEXHUYECKOH
TaKTUPOBAaHUE, TalMeEpHl, KypCOBO# pabOTHI. .
JIOKyMEHTaIen
MpEepPHIBAHMUS.
T3BIK C ot (Townck agpecoB
anmapaTHbIX
MHUKPOKOHTPOJIIEPOB 5
ARM. OcobeHnocTn PETHCTPOB, pa OT%C
MPUHIUITHATIEHON
pa3paboTKU mporpamM JUist p 1 an 0“
CXEMOM TECTOBOM
MHUKPOKOHTPOJIJIEPOB 110 °
TUIATHI).
CpPaBHEHHIO c
MPOTPaMMHUPOBAHUEM IS
IIK. BBog u BBIBOZ.
Anpecarus.  [[BomuHoe u
[IeCTHAIATEPUIHOE
CUHCIICHUSI. Cpena
nporpamMmupoBanust  |AR
EWARM. Bo3moxuoctu




Brimonaenne
KypCOBO# paboThI.
Bremonaenune u

1.2 TlpepoiBanus. Buusr odopmiteHue
npepbiBanuid.  KoHTpouiep Wzyuenue u 71a00paTOpHBIX
npepeiBanuii NVIC B sape MTOBTOPEHHE pabot
Cortex-M. Bekropa TEOPETUYECKOTO 2. Coznanue
IpepBIBaHUI. Mmarepuana, IIPOTPAMMBI, TK-6.1
[Ipnopuretsr. ®naru 6 IIOATOTOBKA U peanuzyronei K 6. 2’
MpepbIBaHUN B odopmiieHHE ACMHXPOHHBIN '
KOHTpOJIIEpax STM. 71a00paToOpHBIX BBOJI-BBIBOJI
Pexomengarmn e pabort, moaroToBka|curxnanos. OcBoeHHE
HaIKUCaHUIO 00PabOTYNKOB KypcoBO#l paOOTHL. [  JOKyMeHTaluu
MpephIBAHUH. NVIC. Hacrpoiika
pepbIBaHUN OJI0Ka
BBOJIa-BBIBOJIA
o01iero Ha3Ha4YeHUsL.
Brinonnenne
KypCOBO# paboThI.
Brinonnenue u
odopmIteHue
1a00paToOpHBIX
. Wzyuenue u abor
1.3 Taiimepsl. Busr Y P
9 MIOBTOpPEHHE 3. Pazpaborka
TaliMepoB. Pexumbl
. TEOPETUIECKOTO MIPOTPAMMBI ISt
paots! TAUMCPOB- MaTepHaa. MEPUOTUYECKOTO
W3mepenue MaJIbIX P > P TIK-6.1,
6/21 MIOATOTOBKA U BBEIBOJIA CUTHAJIOB C
MPOMEKYTKOB ~ BPEMECHH. TIK-6.2
odopmiieHue UCIIOJIb30BaHUEM
CucremMa  TaKkTHPOBaHHUS .
1abopaToOpHBIX Taiimepa u
MHKPOKOHTpOJIIEpa u .
N . paboT, MOrOTOBKA| A€TUTENEH YaCTOTHI.
METOBI €€ HACTPOIKH. .
KypCOBOH pabOTHI. Uzmepenue
napamMeTpoB
CHT'HAJIOB C
MOMOILBIO
UPPOBOTO
ocumiorpada.
Brinonnenue
1.4 IInpoTHO-UMITYIIECHAS o
KypCOBOH pabOTHI.
Monynsauus. [Ipumenenue N3yuenue n
Brimonnenue u
MM gana ynpaBieHuUs TIOBTOPEHUE
odopmiieHue
AJIEKTPOHHBIMU TEOPETUYECKOTO
cTpoiicTBaMU Marepuana Aa00paTOpHEIX
yerp ’ p i pabot T1K-6.1,
OCOOCHHOCTH peann3alum 6/21 MOJATOTOBKA U
4. PazpaboTka TIK-6.2
nm Ha odopmiieHHE
NPOTrPaMMBbI JJIs
MHUKPOKOHTpOJLIEPE. 1a00paToOpHBIX
rereparun [1IMM
CriaxuBaHue. paboT, MOATOTOBKA
. CHTHaJa C
CrienuanbHble PEKUMBI KypCOBO# pabOTHI.
3aJJaHHBIMU

paboThI TaliMepoB.

rapaMmeTpamu.




1.5 AIII u IIAII. Yacrora

JTUCKPETH3ALIUHI u
paspsgHocTh.  OCHOBHEIE
BH/IBI AL (ALIT

npsIMOTO  TIpeoOpa3oBaHus,
ALIl mnocnenoBaTenbHOrO

Brimonaenne
KypCOBO#H paboThI.
Brinmonnenne u

Wzyuenue u odopmiteHue
MPUOTVKEHUS,
MTOBTOPEHHE 1abopaTopHBIX
curma-gensta ALID) n ux
TEOPETUYECKOTO pabor
XapaKTEePUCTUKH. PeXnMBbI
MaTepHana, 5.Pa3paborka
3arycKka AIIIT. TIK-6.1,
. 6 6/11 4 MOJITOTOBKA U IIPOrpaMMBbl,
JuddepeHunansHbIi . TK-6.2
odopmiieHHE OCYIIECTBISIFOLICH
pEeKUM HU3MEpEeHHs.
71a00paTOpHBIX U3MepeHne
ANTOPUTMBL  yCPEIHEHHUS
paboT, MOAr0TOBKA HaIpsDKEHHS
U3MePSAEMbIX BEJINYHH: .
KypcOBOii paOOTHI. BHEIITHETO
CKOJB3dIlee cpeaHee W
AHaJIOTOBOTO
HKCIOHEHLIMAJIEHOE
CHUrHaJIa C IOMOILBIO
ycpennenue. bubnmoreka AL
TUTS paboThI c ’
nepupepuitHbIMU OJIOKaMH
HAL Driver.
16 OOMeH JaHHBIMH.
ITocienoBarensHbIe u
napaiesbHbIe
UHTEP(EHCHI. UART. BeinonHenue
IIpuHiun paboTHl IMIMHBI KypCcOBOii paboTHI.
UART, MIPOTOKOJIT Brimonuenue u
nepeaayn JTAaHHBIX. odopmiieHue
CoObiTus 6oka UART Ha 1abopaToOpHBIX
MHUKPOKOHTpOJIIepax pabor
STM32. TIporokonsl SPI u 6. Pazpaborka
12C, ux TIPUHIIMITBI TPOILIUBKH JUIS
paboTHL. Konnemnius MHUKPOKOHTPOJLIEpa,
BeIyIH-BEAOMEIE. OCYILECTBIISFOLIEH
N3yuenue u NpUEM U OTIPABKY
Pa3paboTka npommMBKY 115t MOBTOPEHHE nanHbix mo UART.
MHKPOKOHTpOJIEpa, TEOPETHYECKOTO OcBoeHue
OCYILECTBISIOIIEH TpuEM MaTepuania, NpOrpaMMHOTO TK-6.1
U OTHpaBKy [aHHBIX TIO 8 8/8U 5 IIOATOTOBKA U oOecrieueHus I .
I1K-6.2
UART. OcBoeHue odopmnenue paboTsl C
MIPOTPaMMHOI0 nabopatopubix | COM-nmopramu Ha
obecriedeHus 11t pabOTHI € paboT, MoAroTOBKa TIK.
COM-noptamu Ha ITK. KypCOBOH pabOTHI. 7. Pa3paboTka
TIPOTPaMMBI ISt
Onewr-namiate.  [IpuHnun noacuéra
paboThl STICHKH UMITYJIbCOB C
Gurem-namMaTH (TPaH3UCTOP UCIIOJIb30BaHUEM
C IUIABAIOIIUM 3aTBOPOM, Gurern-namaTH Uit
YTEHHE W 3aIUCh JaHHBIX). COXpaHCHUS
NOR u NAND 3HAYECHUSI CUETUHKA
KOHCTPYKIHU Ha ciyvan
(renr-namsry. nepe3arpy3Ke Ui
MHoroypoBHEBbIE SUEHKH. IIOTEPU IIUTAHUS.
OcobenHocTi  paboThl €
(hrenr-namsThIO u3
pOrpaMm.
HWroro no pazaeny 38 |38/141 27,1
Hroro 3a cemectp 38 |38/141 27,1 9K3aMEH,Kp
KypcoBas paboTa.
Uroro no aucuuminuze 38 |38/141 27,1 yp p ?

OK3aMCH




5 O06pa3oBaTejibHbIE TEXHOJIOTHH

Jdns  peanu3ald  MPEIyCMOTPEHHBIX  BHJOB y4eOHOW pabOThl B KayecTBe
00pa30BaTeNbHbIX TEXHOJOTHI B MPENOAaBaHUU TUCIUILUIMHBI UCIOIb3YIOTCS TPAaIUIOHHAS U
MO/1yJIbHO-KOMIIETEHTHOCTHAsl TEXHOJIOTHU.

s dopMupoBaHUs 3HAHUN MO AUCHUIUIMHE PETYyCMOTPEHbI: 0030pHbIE JEKIUN — IS

CUCTCMATHU3allUkl HW  3aKPCILJICHUA 3HAaHUM 11O JUCIHUITIIINHE, I/IH(bOpMaL[I/IOHHBIe — O
O3HAaKOMIJICHH CO CTaHaapTaMHu U CHp&BO‘IHOfI HH(bOpMaHHCﬁ, JICKOUW BU3YAJIM3allUHW — IJIA
HarjsiIHOro npceacTaBJICHUSA croco6oB pemiceHuAa 3aaaq, HpO6JI€MHa$I - 4 pa3BUTHUA

HCCJIEIOBATEILCKUX HaBBIKOB U H3yUEHUs CIIOCOOOB pellieHus 3a/1a4.

JUis OCBOEHMsI NUCLUUIUIMHBI IpenrycMOTpeHO 14 4. MHTepakTUBHBIX 3aHsATHH. Bce
MPAKTUYECKHE 3aHSTHUS 0 pa3lielly MPOBOAATCA B MHTEPAKTUBHOW (opMe U Mperoararor
nyOJIMYHBIC BBICTYIUICHUS U 00CYXIeHUs, B paMkax MHTEpaKTUBHOTO OOYYCHHS MPUMEHSIOTCS
IT-meTonpl  (MCIOJIB30BAaHUE  CETEBBIX  MYJIBTUMEIUWHBIX  y4eOHHKOB  pa3paOOTUYHMKOB
IPOTPAMMHOTO  00ECIeUeHUs, DSJICKTPOHHBIX O0O0pa30BaTENbHBIX PECYpPCOB IO  JTaHHOM
JMCIUIUIMHE; COBMECTHass paboTra B Maublx rpynmax (2-3 cTyaeHTa) —HMHIMBHIyaJbHOE
oOyueHwue.

6 YueOHO-MeTOAUYECKOE 00eciedeHHe CAMOCTOSITeIbHOH PadoThl 00yYaOImIMXCst
[TpexncraBneno B npuioxenun 1.

7 OueHOYHBIE CPeACTBA /sl IPOBeeHHs POMEKYTOUHOI aTTeCcTAlUH
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE 00ecnedeHrue TUCIUIITIHHBI (MOTYJIs1)

a) OcHoBHas UTEpPaTYypAa:

1. Caxunes, A. M. LludpoBbie ycTpoiicTBa 1 MUKPOIPOLIECCOPHI | yueOHOE mocoOue A
By30B / A. M. CaxkneB. — 2-¢ u3f., mepepad. u gon. — MockBsa : M3aarensctBo FOpaiir, 2021, —
139 c. — (Bsicuee oopaszoBanue). — ISBN 978-5-534-10883-5. — Tekcr : anextponHsiii // 95C
IOpaiir [caiit]. — URL.: https://urait.ru/bcode/472247 (nara oopamenus: 10.06.2021).

2. Jlesunxuii, A. A. IlpoextnpoBaHune MukpocucteM. IIporpammHbIe CcpencTBa
obecrieuennss CAIIP [Dnekrponnsiii pecype] : Yue6. mocooue / A. A. Jlesuukwmii, I1. C.
Mapunymkusa. - Kpacnospck : Cub. denep. yn-t, 2010. — 156 c. — pexum pocryna:
http://e.lanbook.com/books/element.php?pll_id=6046. - 3ar:x. ¢ skpaHa.

0) JlonostHuTEIbHAS JTUTEPATYpA:

1. Vcaras, T. B. I'pa¢uka B aBTOMaTU3MPOBAaHHBIX cUCTeMaX. UepTeku 3IEKTPUIECKUX
cxeM : yueOHoe mocodue / T. B. Ycaras, O. A. KouykoBa. - Maruutoropck : MI'TY, 2014. - 1
DIIEKTPOH. OIIT. JTUCK (CD-ROM). - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=927.pdf&show=dcatalogues/1/11189
38/927.pdf&view=true — 3aru. ¢ sxpaHa.

2. KouykoBa, O. A. DIIeKTpOTEXHUYECKHE YSPTEIKH M CXEMBI | yueOHoe mocodue / O. A.
Kouyxkosa, T. B. Ycaras, . FO. Ycarsiii ; MI'TY. - Maraurtoropck : MI'TVY, 2016. - 63 c. :
TalJI. URL
https://magtu.informsystema. ru/uploader/flIeUpIoad7name 2902.pdf&show=dcatalogues/1/1134
362/2902.pdf&view=true — 3ar. ¢ skpaHa.

3. CumbBamko, C. A. OCHOBBI MPOrpaMMHMPOBAHUS MHUKPOKOHTpoJuiepoB Ha CH++ !
yuebHoe mocobue / C. A. CumpBamko. — OpenOypr : OI'Y, 2019. — 126 c¢. — ISBN
978-5-7410-2398-3. — Tekcr : anexTpoHHbIi // JIaHb : 2IeKTPOHHO-OMOIMOTEYHAsT CHUCTEMA. —
URL.: https://e.lanbook.com/book/160013 (mara obpamenus: 10.06.2021). — Pexxum goctyma:

IJTSL aBTOPU3. TI0JIL30BATEIIEH.



XnyneneB, A. B. CpenctBa pa3pabOTKu W OTJIAIKH MPOTPaAMM JJisi MHUKPOKOHTPOJUIEPOB :
yuebnoe mocodue / A. B. XaymeneB. — OpenOypr : OI'Y, 2019. — 106 c. — ISBN
978-5-7410-2400-3. — Tekcr : sneKTpoHHbIi // JIaHb : 31IEKTPOHHO-OMOIHMOTEYHAS CUCTEMA. —
URL.: https://e.lanbook.com/book/159899 (nata ob6paruenus: 10.06.2021). — Pexxum moctyma:
JUTSL aBTOPU3. TTOJIb30BATEIICH.

B) MeToquuecKkne yKa3aHus:

1. KoncTpynpoBaHue U MporpaMMHPOBaHUE MUKPOKOHTPOJUIEPHBIX YCTPOMCTB : yueOHOe
nocobue / M. 0. Cmupnos, B. C. 3ustytaunos, O. B. T'ony6esa [u ap.]. — Jluneuxk : Jluneukuii
'y, 2018. — 26 c¢. — ISBN 978-5-88526-953-7. — Texkct : smektpoHHsii // Jlanb :
3JIEKTPOHHO-OMOmoreuynass cucrema. — URL: https://e.lanbook.com/book/115018 (mara
obpamienns: 10.06.2021). — Pexxum gocTyma: A1 aBTOPHU3. II0JIb30BATEIEH.

r) [Iporpammuoe o6ecneuenue u UnTepuer-pecypcebi:

IIporpammHoe o0ecnieueHue

Haumenosanue I10 Ne noroBopa CpoK JIeHCTBUS TUIICH3UN
MS Windows 7

Professional(s  [[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Windows 7

Professional (s |A-757-17 ot 27.06.2017 27.07.2018
KJIACCOB)

MS Office 2007 1, 135 1 17.09.2007 SecepoaHo
Professional

7Zip ¢B0001HO pacupocTpansgeMmoe 110 0ecCpoYHO
Altium Designer

Academic Edition K-113-11 01 11.04.2011 O6eccpouHo
Oracle Virtual Box |cBo6oaHO pacmnpoctpansemoe [1O OeccpouHo
FlowVision K-93-09 ot 19.06.2009 0eCCPOUHO
Autodesk Inventor

Professional 2020 |y4eOHas Bepcus OeccpouHo
Product Design

Autodesk y4ueOHast Bepcust 0eccpovHO
AutoCAD 2020

Autodesk

AutoCAD y4ueOHast Bepcust 0eccpovHO
Electrical 2020

Autodesk Revit qyeOHast BEpCcust 0eccpoyHO
2020 Y p p
ACKOH Kommnac

3D 516 J1-261-17 o1 16.03.2017 06eccpouHo
FAR Manager cB000HO pacupocTpansgeMmoe I10 0ecCcpoYHO

IIpodeccnonasibubie 0a3bl JAHHBIX 1 HH)OPMALMOHHBbIE CIIPABOYHBbIE CHCTEMBbI

HasBanue kypca CchUIKa
DnexkTpoHHas 0a3a mepHoAMuecKuX m3maHuii East View
Information Services, OO0 «MBUC»

https://dlib.eastview.com/




Hanumonanbpuas
undopmanonHo-ananutuueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii MHIEKC HAy4YHOrO IMTHUPOBAHUS
[Touckosas cuctema Axanemus Google (Google
Scholar)
Undopmannonnas cuctema - EnnHoe okHO
JI0CcTyIa K ”HGOPMAIIMOHHBIM pecypcaM
®denepanbHOe TOCYIAPCTBEHHOE OIOKETHOE
yUpeKICHUE «®DenepanbHbIi unctutyt|URL: http://www1.fips.ru/
IPOMBIILICHHOM COOCTBEHHOCTH
Poccuiickas T'ocynmapctBeHHass OuOnmoTeka.
Karanoru
OnexTpoHHbIe pecypcesl onbmmotexk MI'TY um.
I'.1. HocoBa
YHuBepcurerckas WHGOPMAIMOHHAS CHUCTEMa
POCCH

9 MaTepua/iIbHO-TeXHHYeCKOe 00ecnedeHue TUCIIUIITIHHBI (MOTYJIs1)

URL.: https://scholar.google.ru/

URL.: http://window.edu.ru/

https://www.rsl.ru/ru/4readers/catalogues/

http://magtu.ru:8085/marcweb2/Default.asp

https://uisrussia.msu.ru

MarepuanbHO-TEXHHUECKOE 00ecIieueHNe JUCIUTUINHBI BKITIOUACT:

Tun u Ha3Banue ayauropun OCHAIICHUE ay TUTOPHA

KomnbroTepHsle  kimaccel — yHHBepcHTeTa  IlepcoHanpHBIE  KOMIBIOTEPHl  CO
CHEHUATM3UPOBAHHBIM IIPOTPAMMHBIM 00ECIICUCHHEM.

JUnist 9TeHus JIeKUWH: TOMEIIeHHEe M TEXHUYECKHE CpEeACTBa Uil JeMOHCTPAIUU
PUMEPOB U CIIOCOOOB MPOCKTUPOBAHUS, BUACO (DUIBMOB U Mpe3eHTanuil. MyinbTUMEIUHOE
obopynoBanue (aya. 460, 365).

Crienraau3upOBaHHbI KOMITBIOTEPHBIH Kiacc (mabopatopusts 343) 5 KOMILIEKTOB
otiamounbix miaat Triscend TES512S32 ¢ 6iokamu nutanus + 5 B 0,5 A, 5 kommnbsrotepos ¢ O3Y
He MeHee 512 Mb, mo60it HU renepatop, AByXKkaHaIbHBIN ocuuiuiorpad ¢ pa3BepTkoil He MeHee
0,2 MKC, HW3MEpHTENlb YaCTOTHBIX XapakTepucTuk. [Iporpammuoe oOecreuenue Triscend
FastChip, mporpammsr 1uist pacuera koddduirentoB GpuiaprpoB KUX u BUX.

AyIUTOpHH U CAaMOCTOSITEIIEHOW pabOThI: KOMITBIOTEPHBIE KIIACCHI; YATAIBHBIC 3aJIbI
oubmuoreku IlepcoHanbHbie KoMIbioTephl ¢ maketom MS Office, Beixogom B MHTepHET U €
JOCTYTIOM B AJIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTENbHYIO CpeAy YHHBEPCHTETA



[Tpunoxenue 1

6. YueOHO-MeTOAMYECKOe oO0ecredeHHe CaAMOCTOSITEIbHOH PadoThl 00y4YAIOUIUXCS.
OLeHOYHBIE CPENICTBA AJISI TEKYIIETO KOHTPOJIS YCIEBAEMOCTH, MPOMEKYTOYHOM aTTeCTalluu 1Mo
HATOTaM OCBOEHHUS TUCIIUILINHEL.

B Teuenue cemecTpa nmpeayCcMOTPEHO BBINOJIHEHHE YCTHBIX U IMMCbMEHHBIX KOHTPOJIBHBIX
paboT mo aucuuIIMHE (10 WHAMBHIYaJbHBIM BapuaHTaM), MPOBEpPKa padOT — €KEHEAETbHO,
3amuTa JabopaTOpHBIX PadoT.

OcHoBHasi yacThb 3aJaHMUil BbIIONHSETCS Ha 3aHiaTusx. CamocrosiTenbHas paboTa
pelyCMaTpUBAET:

- IIOATOTOBKY K 3aHATUAM, N3YUCHUC HCO6XO,Z[I/IMI)IX pasaciioB B KOHCIICKTaXx, y‘le6HBIX
MOCOOMSIX U MCTOANYCCKUX YKA3aHUAX; pa60Ta CO cnpaBquoﬁ HHTepaTypOﬁ

- HCTIPaBJICHUE OIIMOOK, 3aMeYaHmi, 0(hOopMIICHHE JTa0OPAaTOPHBIX PaboOT.

CamocrosiTenbHass padoTa B X04e ayJUTOPHBIX 3aHATHH IPEIIOIAracT: U3y4yeHUue U
MOBTOPEHHE TEOPETHYECKOI0 MaTepuana o TemaM JeKUuH (10 KOHCHEKTaM M yudeOHOM
JUTEpaType, METOAMYECKUM YKa3aHUSIM ), pEIICHHUE 3aa4, BBIMOJIHEHNE HHINBUIYAIBHBIX paboT.

CamocrosiTeibHasA padoTa Mo KOHTPOJIeM NpenojaBaresisi IPEAnoaaraeT NoAroToBKy
KOHCIIEKTOB U BBIMIOJHEHHE HEOOXOAMMBIX PAcdyeToOB IO pasjeliaM IUCIUIUIMHBI, pelIeHue U
MpOBEpKa IMpernoaBaTesieM 3a/1ad, 1abopaTopHbIX padoT, paboTa ¢ METOAMUYECKOM TUTEepaTypou,
MOATOTOBKA K 3a4ETy.

BHeaynuTopHasi camMocTosiTeIbHAsI padoTa CTYAEHTOB TPEIIONaraeT IOATOTOBKY K
7a00paTOPHBIM 3aHITHSIM, TIOJTOTOBKY K KOHTPOJIEHBIM paboTaM, BBITIOJTHCHHUE 33 aHMA
(J1abopaTopHBIX padOT), MOATOTOBKY K 3a4eTy; U3yUyeHHE HEOOXOAMMBIX Pa3/IejOB B KOHCIIEKTAX,
y4eOHBIX MOCOOMSX M METOJUYECKHX YKa3aHHsIX; paboTa cO CHpaBOYHON JHUTEpaTypoi,
UCIpaBlieHUE OIIMOOK, 3amedaHui, odopmieHue paboT; paboTy C KOMIBIOTEPHBIMU
rpaguueckuMy TaKeTaMHd H DJICKTPOHHBIMU YyUYeOHHKAMHU pPa3paOOTYMKOB MPOTPAMMHOIO
obecrnevyeHus Mo TUCIUTUINHE.

ITo nanHO# AMCUMIUIMHE MPEIYCMOTPEHbI Pa3InyHbie BUbLI KOHTPOJIS pPe3yIbTATOB
0o0yueHM: meKywuti KOHTPOIb (€XKEHeeNbHas MPOBEepKa BHITIONHEHUS 3aJaHuii U paboThI C
y4eOHOM TUTepaTypoi), nepuoouteckuti KOHTPOIb (1abopaTopHble pabOTHI) MO KAKIOW TeMe
JTUCLHUIUIMHBL,  NPOMENCYMOUHbIA KOHTPOJIb B BUJE dK3aMEHAa B 7 CEMECTPE M BBINOJHEHHS
KypCOBOH pabOTHI .

TeMbl 1a00paTOPHBIX padoT

1. Co3nanue u Hactpoiika npoekra B cpene IAR. Co3nanue npommBKy, OCYIIECTBISIOMEH
paboTy ¢ OJIOKOM BBOJA-BhIBOJIA OOIIET0 Ha3HadeHHs. PaboTa ¢ TEXHUYECKOW TOKyMEHTaIUen
(TIoMCK aapecoB anmapaTHbIX PErucTpoB, paboTa ¢ MPUHIMIMAIBLHON CXEMON TECTOBOM IUIATHI).

2. Co3aHue mporpamMmbl, pean3yrolieil aCHHXPOHHbBIN BBOJI-BbIBOJ CUTHAJIOB. OCBOCHHE
nokymenrtaiun NVIC. Hactpoiika npepriBanuii 010ka BBO1a-BbIBO/Ia OOIIET0 HA3HAUCHHS.

3. Pa3paboTka mporpaMMmbl Ajisi MEPUOJUYECKOTO BBIBOJA CHTHAIOB C HCIIOJIb30BaHHEM
Taiimepa U JenuTeneil 4acToTel. M3MepeHue napaMeTpoB CUTHAIOB C IOMOUIbIO IU(PPOBOTO



ocruuiorpada.

4. Pa3pabotka nporpammsl ais renepanuu LM curnana ¢ 3a1aHHbIMY TapaMeTPaMHu.

5. Pa3paboTka nporpaMmsel, OCYIIECTBIISIOIIEH U3MEPEHHE HANPSDKEHUS] BHEIIHEro
aHaJIOroBOro curHaia ¢ nomoinbo ALIL.

6. Pa3paboTka NpoLIMBKY Ui MUKPOKOHTPOJIIEpA, OCYILECTBIIAIOMIEH NPUEM U OTIPABKY
naasbix 1o UART. OcBoenne nporpammuoro obecrneuenns st padorst ¢ COM-nopramu na I1K.

7. Pa3paboTka nmporpaMMsl JJ1s 110J1c4ETa UMITYJIbCOB C UCIIOJIb30BaHUEM (DIel-TaMsaT JUis
COXPAaHEHHU 3HAUEHUs CUETUMKA Ha CIy4yall nepe3arpy3Ku Wiu NOTEpU MUTaHUS.

KypcoBas padora

Llenwto Kypcosotli pabomwi ABISETCS 3aKpEIJICHUE 3HAHUM U YMEHHUI MOJYyYEeHHBIX B XOJI€
BBITIOJIHEHHS TUIIOBOM 3aJjauM NMPOEKTUPOBaHUsl U KoHCTpyupoBanus 111, a Takxe nmpumeHeHue
HABBIKOB TOJYYEHHBIX B X0Ji¢ OoOyueHus npodecCHOHaIbHOU AesTeNbHOCTU. JleMOoHCTpanus
BO3MOYXHOCTH BECTH CaMOCTOSATENBHYIO MPOEKTHO-KOHCTPYKTOPCKYIO JEATEIBHOCTh B 00JIACTH
MPOEKTUPOBAHUS U KOHCTPYHPOBAHUS 3JIEKTPOHHBIX yCcTpoWcTB. J[aHHas KypcoBas padoTa, Kak
IIPABUJIO, SBJIAETCS HEOTHEMIIEMOM YaCThIO JUIUIOMHOTO ITPOEKTA UIIH TUIIIIOMHOM pabOTHI.

TeMbl 1 KpaTKOe ONUCaHNUEe KypCOBBIX PadoOT:
1. Iucnien
Buner  nmucruieeB. DNEKTpPOHHO-NydeBble  TpyOkM  (mpuHIUO — paboOThI,  pa3BEPTKA).
Kunkokpucrammmueckue aucruien (mpuHuun aeiictBus XK siueliku, ycTpoHCTBO MOHHUTOPOB,
anpecauusi). KoaupoBanue 1BeTOB, OWUTHOCTh u300pakeHus. [lna3MeHHbIE JUCILIIEH.
Ceeromuomausie mucivien. Ilpoektopsr (3LCD, LCOS, DLP). PesuctuBHble M EMKOCTHBIE
ceHcopHble nucruied. IlepcnextuBHble Buasl jaucruieeB  (OLED, unrepdepenunonnsie
mucmien, SED, PixelSense).
Hanmcanune mnporpamMMbl, OCYIIECTBISIIONIEH BBIBOM TpadUYecKHX MPUMUTHBOB M TEKCTa
Ha TFT-LCD aucmuieit TectoBoit miatel. OCBOSHUE BHICOKOYPOBHEBBIX OMOIHOTEK SIS pabOTHI ¢
nepupepuiiHIMU OJI0KaMHU ¥ BHEIITHUMH YCTPOMCTBAMH.
2.CucreMa TAKTHPOBAaHNS MHKPOKOHTpoOJLIEpa
Knaccugukanus v npuHOUOB pabOThl T'€HEPAaTOPOB TAKTOBOM uacTOThl. KBapueBble u
RC-renepatopsl. ®a3oBast aBTOINOJCTPOMKa, AETUTEINM W YMHOXHMTEIM 4YacTOThl. TakTOBBIE
YaCTOTHI IIMH JAHHBIX U epudepuiHbIX 0J0KOB MUKPOKOHTpPOJIIEpA.
Hactpoiika cucTeMbl TakTHPOBaHUS MHUKPOKOHTpOJUIEpa, BBIBOJ TAaKTOBOIO CHTHala
MHUKPOKOHTpOJuIepa. Mi3MepeHue 9acToThl TAKTUPOBAHHS C MTOMOIMIBIO ociimuniorpada. M3ydenne
3aBUCUMOCTH (DOPMBI CHTHAJIA OT 3HAYCHUS TAKTOBOW YaCTOTHI.
3.USB
Kparkast uctropust Bueapenns mmabl USB. ®usnueckuii ypoBeHb (Kabeinu U pa3bEMBI, COCTOSTHHS
IIMHBI, KOAMpPOBaHUE JaHHBIX). llakeTHbIM ypoBeHb (CTPyKTypa M BHJBI IaKETOB).
TpaH3akUMOHHBIA YpOBEHb (aapeca, KOHEUHbIE TOUYKH). JIornueckuil ypoBeHb (BHbI KaHAJOB,
nepefaya JaHHBIX MO mepuojaam). JleckpunTopbl M Kiacchl ycTpoicTB. Kpartkuit 0630p
cnenudukanuit USB.
[Tepenava nanabix ¢ [IK Ha koHTpOsLTep Mo USB € ucnonszoBannem CDC kiracca.
4.0nepannoHHble CHCTEMBI PeajbHOT0 BpeMeHH!
OneparoHHBIE CHCTEMBI MATKOTO U JKECTKOTO PEaTbHOTO BPEMEHH, a TaKiKe MX OCOOCHHOCTH.
Hucnietuepmzanus  3amad. CuHxpoHmM3amus 3amad. OmepamuonHas cuctema FreeRTOS.
Hexotopsie pynkimu 1uis ynpasneHus 3anadamu Bo FreeRTOS.
Hacrpoiika FreeRTOS u coznanne MHOT03a1aqyHoi MporpaMMBbl JJIsl YIPABJICHUS CBETOANOIAMH.



I[OHOJ'[HI/ITCJ'IBHBI@ TEMbI KYPCOBBIX pa60T:

e l3mepeHune 4acTOThl BHEIIHETO CUTHAJIA C BBIBOJAOM PE3yJibTaTa Ha JUCILIEH.

e ['enepanus IIMM curnana ¢ peryampoBKOM YaCTOThl U CKBaKHOCTH.

o N3mepenue EMKOCTH KOH/EHCATOpa MyTEM aHan3a Gopmel oTkinka RC-nienu Ha
MEPUOIUYECKUI CUTHAIL.

o U3mepenue MHAYKTUBHOCTU ITyTEéM aHaiu3a Gpopmbl oTkinka RL-1ienn Ha
MEPUOIUYECKUI CUTHAIL.

e ['eHepanus rapMOHMUYECKOIO CUTHAIA MyTEM MOAYJISLUN OJUHOYHBIMU UMITYJIbCAMHU.

o l3mepeHue paccTOSIHUS MEKIY aKyCTHUECKUM H3JTydaTesieM U MUKPO(POHOM C ITOMOIIBIO
U3MEPEHHUS 3aJI€PIKKU PACIIPOCTPAHECHUS 3BYKa.

e l3MmepeHne CKOPOCTH 3ByKa UMITYJIbCHBIM METOI0M

o Crabunuszanus Hanpsokenus B RC nenu ¢ oOparHoii cs3bto. Hanpspkenue 3anaéres ¢
KOMITbIOTEPA U BBIBOJUTCS HA AUCIUICH.

[Mpunoxenune 2
7. OnleHOYHbIE CPEICTBA ISl POBEeHUsI POMEKYTOYHOM ATTeCTAIlUM:

IIpomerxyTouHas aTTecTalys UMEET LeJIbI0 ONPEENIUTh CTENeHb JOCTHXKEHUS
3aIJIaHUPOBAHHBIX PE3YJIbTATOB 00YUEHHUS M0 TUCLHUIUIMHE (MOYJII0) 32 ONPEAEICHHBIN IEPUOA
o0yueHHs (CeMecTp) U MOKET MPOBOAUTHCS B (popMe 3aueTa, 3aueTa ¢ OLEHKOM, IK3aMeHa,
3aIIUTHI KYpCOBOTO TIPOEKTa (paboThI).

JIaHHBIN pa3zien COCTOUT UX ABYX ITyHKTOB:

a) [Inanupyemble pe3yabTaTbl 00yU€HUS U OLIEHOYHBIE CPEJICTBA AJIs IPOBEACHUS
IIPOMEXYTOYHOH aTTecTaluy.

0) [Topsimok mpoBeaeHUs TPOMEXYTOUHOM aTTeCTAllH, T0KAa3aTeNd U KPUTEPUH
OLICHUBAHMS.

a) [lnannpyemble pe3yabTaThl 00y4eHUs] H OLCHOYHBIC CPEACTBA IJIsl IPOBEICHHA
NPOMEKYTOYHOM aTTeCTALMH.

Kon
wHauKatopa | VIHIMKAaTOp JOCTHKEHUS

OneHouHbIE CpescTBa
KOMIIETEHINH

[TK-6: Cniocoben pa3zpabaThiBaTh MOBEACHUECKUE ONMUCAHMS MOJIENIEH CTaHJAPTHBIX SYEeK

[TK-6.1: [TpoBoauT onucanue BrinosiHeHue 1a00paTOPHBIX PadoT
MoOJieTIel CTaHIapTHBIX Tembl 1a00paTOpPHBIX padoT

1. Co3nanue u HaACTpoWKa MPOEKTa B Cpeje
IAR. Co3znanne TNpOLIMBKM, OCYILIECTBIIAIOMIEH
paboTy ¢ 6;10KOM BBOIa-BBIBO/Ia OOIIETO HA3HAYCHUSI.
Pabora c TexHHMuecKoll JOKyMeHTauued (IIOMCK
aJipecoB  ammapaTHbIX  pEerucrpoB, pabora ¢
MPUHIUITAAIBLHON CXEMON TECTOBOM IJIATHI).

2. Co3pmanme TmpOTpaMMBbl, peaTU3yroIei
ACUHXPOHHBIM BBOJ-BbIBOJ curHanoB. (OcBoeHue
nokymentauuu NVIC.  Hactpoiika  mpepsiBaHmii
0JI0Ka BBOJIa-BBIBOJIa OOIIETO HA3HAYCHUSI.

3. Pa3pabotka IPOrPaMMBI TUISt
NEPUOANYECKOTO BBIBOJIA CUTHAJIOB c

9JICMCHTOB Ha
INOBCACHYCCKOM A3BIKE




Kon
WHIUKATOpa

Nuaukatop 1ocTxREHUs
KOMIICTCHIINN

OneHouHBIE CpesicTBA

UCIIOJIb30BAaHUEM TaliMepa M JeJuTeNlell YacTOTHI.
M3mepenue mapaMeTpoB CHUTHAJIOB C IOMOUIBIO
nudposoro ocrmuiorpada.

4. Pa3paboTka mporpamMmbl [Uisi TEHEpaIuu
[IIM curnana ¢ 3aaHHBIMU ITapaMETPaMHU.

S. Pa3pabotka IPOrpaMMBl,
OCYIIECTBIISIOIIEH H3MEpEeHUE HaAIPSHKEHUS
BHEIITHET'0 aHAJIOTOBOT'0 CUTHaIa ¢ momorbio ALIIL.

6. Pa3zpaboTka MIPOIIIUBKHU JUTS
MHUKPOKOHTPOJUIEPA, OCYHIECTBISIOMEH MpPUEM U
OTIPABKY JAHHBIX mo UART. OcBoeHnue
IPOrPaMMHOTO obecrniedeHust JUTST paboThI
¢ COM-nopramu Ha I1K.

7. Pazpabotka mnporpamMmbl i IOACYETA
UMITYyJIbCOB C HCIOJb30BaHUEM (reni-naMaru Ass
COXpaHCHHMs 3HAYeHHs CYETYMKA Ha  Cllydai
nepe3arpys3Ky Wi MOTepU MUTAHUS.

Kypcosas padora

Tembl U KpaTKo€ OMHCaHUE KypPCOBBIX paboT:

1. Iucmien

Buapl jgucmiieeB.  DIEKTPOHHO-IIYYEBBIE TPYOKH
(mpuHIUI paboTHI, pa3BEpTKa).
Kunkoxpuctaimndeckue JIACTUICH (mpuHIHATT
nevcreust KK sueiiku, yCcTpOWCTBO MOHMTOPOB,
aapecarusi). KomupoBanue  11BeTOB, OUTHOCTH
M300paxeHHUs. [Ina3menHbIe JIACILIICH.
CBeroauoaHbie JIACTIIICH. [TpoekTopbl
(3LCD, LCOS, DLP). PesuctuBHBIE U EMKOCTHBIE
CEHCOpHbIE  auciuied.  llepcrieKTUBHBIE  BUIBI
JTACTITIEEB (OLED, unTepdepeHIOHHbIC
mucrien, SED, PixelSense).

Hanucanue mnporpammbl, OCYHIECTBISIONIEH BBIBOJ
rpaduyecKkux MIPUMHUTHBOB u TEeKCTa
Ha TFT-LCD mucnineit tecroBoii muiatel. OcBOoeHHE
BBICOKOYPOBHEBBIX OWOMMOTEK uisi  paboThl ¢
nepudepuiHbIMH OJIoKkamMu u BHEITHUMH
YCTpOICTBAMU.

2.CucTteMa TAKTHPOBAHUSI MUKPOKOHTPoOJLIepa
Knaccudukanus u npuHIUIB paboThl T€HEPaTOPOB
TakTOBOM yacToThl. KBaprieBeie n RC-reHeparopsl.
da3oBas aBTOMOACTPOIKA, ACIUTEITN U YMHOKHUTEIH
yacTOThl. TaKTOBBIE 4YAaCTOTHl IIMH JIAaHHBIX W
nepudepuitHbIX OJIOKOB MUKPOKOHTPOJLIEPA.
Hacrpotiika CUCTEMBI TaKTUPOBAHUSA




Kon
WHIUKATOpa

Nuaukatop 1ocTxREHUs
KOMIICTCHIINN

OneHouHBIE CpesicTBA

MHUKPOKOHTPOJUIEPA, BbIBOJ TAaKTOBOI'O CHUIHAJA
MHUKPOKOHTPOJLIEPA. Wzmepenune YaCTOTHI
TAaKTUPOBAHMS C TOMOIIBIO ociutorpada. M3ydyenne
3aBUCUMOCTH (DOPMBI CUTHAJIA OT 3HAYCHHSI TAKTOBOM
YaCTOTHI.

3.USB

Kparkas ucropust  BHeApenuss — mmHbI USB.
duznyecknii  ypoBeHb (kabeam U pa3bEMBI,
COCTOSIHUS ILIMHBI, KOJUPOBaHUE TaHHbIX). [lakeTHbII
YPOBEHb (ctpykTypa ¥ BHIbBl  IIaKETOB).
TpaH3akUMOHHBII  ypoBeHb (agpeca, KOHEUYHbIE
ToukH). Jlornueckuif ypoBeHb (BUIbl KaHaJOB,
nepeaaya JaHHBIX MO Tepuoaam). JlecKpumropsl u
KJIACCBI YCTPOMCTB. Kparkwnit 0030p
crenudukanuii USB.

[Tepenaya gamneix ¢ IIK  Ha  KoOHTposuiep
no USB ¢ ucnons3oBannem CDC knacca.
4.0nepanioHHbIEe CUCTEMbI PeaJbHOI0 BpeMeHH
OnepamnyioHHbIE CHUCTEMBI MSTKOTO M KECTKOTO
peaTbHOr0 BPEMEHH, a TakkKe HX OCOOCHHOCTH.
Jucnieruepmzanus 3amad. CHHXpOHHW3AIMS 3ajad.
Omneparnmonnast  cucrema FreeRTOS.  Hekotopsie
byHKUMU 1715 ynpasieHus 3agadyamu Bo FreeRTOS.
Hactpoiika FreeRTOS u co3ganne MHOro3aaaqHoi
IPOTrpaMMBbl JUIs YIIPaBJIEHUS! CBETOINOIAMH.

JlonomHUTEIbHBIE TEMBI KYPCOBBIX PalboOT:

e I3mepeHne 4acTOTHI BHEIIHETO CUTHAJIA C
BBIBOJIOM pe3yJIbTaTa Ha JUCILIECH.

o [T'enepanus IIIMM curnaina ¢ peryJMpoBKOu
YaCTOThI U CKBa)KHOCTH.

o 3mepeHne EMKOCTH KOHJEHCATOPA Ty TEM
aHanm3a Gopmel otkiimka RC-1ienn Ha
NEPUOANYECKUN CUTHAIL.

e lI3mMepeHre UHAYKTUBHOCTH IyTEM aHAIM3a
dbopmel oTkuka RL-1ienu Ha nepuoanueckuit
CUTHAJL.

o ['eHepanus rapMOHMYECKOIO CUTHAJA IIyTEM
MOJIYJISILIUA OIMHOYHBIMH UMITYJIbCAMHU.

o l3MmepeHue pacCTOSIHUSA MEXAY
aKyCTUYECKUM H3ITydaTeseM 1 MUKPO(OHOM €
ITOMOUIbIO0 U3MEPEHMS 3aIEPKKU




Kon
WHIUKATOpa

WNHnukaTop 1oCTHKEHUS
KOMIIETEHIINHU

OneHouyHble CpeacTBa

pactpocTpaHeHHUs 3BYKa.

N3mepenne ckopocTu 3ByKa UMITYJILCHBIM
METOA0M

Crabwimzanus Hanpsokenus B RC nernw ¢
oOpaTHO# cBs3bI0. HampsikeHue 3amaércs ¢
KOMITbIOTEPA U BHIBOJUTCS HA JUCIUICH.

I1K-6.2:

Hcnosnp3yeT uenesbie
CHUCTEMBI
ABTOMATU3WPOBAHHOI'O
IMPOCKTUPOBAHUA

DK3aMeHaI[MOHHBIE BOIIPOCHL:

1.

Brenenue. [IporpammupoBanue
MHUKPOKOHTPOJLIEPOB Ha si3bike C .
MHUKpPOKOHTPOIIIEPHI. OyHKIMU U
IPUMEHEHHE MUKPOKOHTPOJIJIEPOB.
OcHOBHBIE MapaMeTpbl MUKPOKOHTPOJLIEPOB.
ApPXUTEKTYpa MUKPOKOHTPOJLJIEPOB.
CemeiictBa MukpokoHTposiepoB ARM u ux
Ha3HAYCHHE.

YCTpoCTBO ~ MHUKPOKOHTPOJUIEPOB.  Anpa
Cortex-M0O/M3/M4F. Tlepudepuiinbie OIOKH
MHUKPOKOHTPOJUIEPOB: BBOJA-BBIBOJ  OOIIETro
Ha3HAYEHUs,  TAKTUPOBaHWE,  TalMephl,
IpepbIBaHMSL.

SA3pik C ans MuKpokoHTpoiuiepoB ARM.
OcobeHHOCTH pa3pabOTKU MporpamMm st
MHUKPOKOHTPOJUIEPOB O  CPaBHEHUIO C
nporpammupoBanueM s 11K, BBox u BeIBOA.
Anpecarusi. JBonuHoe u
miecTHaaarepuaHoe  cumcienus.  Cpena
IIPOrPaMMHUPOBAHMUS IAR EWARM.
B03M0OXXHOCTH OTJIQAKH IPOTPaMM.

IIpepsiBanus. Bunst IIPEPBIBAHUI.
Konrpomtep mnpepoBanuii NVIC B sape
Cortex-M. BekTopa IIPEpPBIBaHUM.

IIpwopurersr.  ®dparm  npepslBaHUN B
koHTpoiuiepax STM. Pekomenmamuu 1o
HaIMCcaHUo 00pabOTUNKOB MPEPhIBAaHUI.
Taitmepsl. Buael TaiimepoB. Pexumbl paboThl
TaliMepOB.

N3mepeHne MaiblX MPOMEXYTKOB BPEMEHHU.
Cucrema TakTHPOBAHMS MHUKPOKOHTpOJUIEpa
U METOJBI €€ HACTPOUKH.

10. lupoTHO-UMITYIBCHAS MOIYJISIINS.




Kon
WHIUKATOpa

WNHnukaTop 1oCTHKEHUS
KOMIIETEHIINHU

OneHouyHble CpeacTBa

11.

12.
13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

[Ipumenenue UM  gnsa  ynpaBieHuUs
AIIEKTPOHHBIMHU YCTPOWCTBAMH.

Ocobennoctn  peammzaruu  LIMM  Ha
MUKpOKOHTpoJuiepe. CriaxuBaHHe.
CrnenanbHbIe pEKUMBI PaOOTHI TAIMEPOB.
AIIIl u HAIIL Yacrora auckpeTruzaluuv u
paspsIHOCTb.

OcnoBubie Buasl ATl (ALIl mpsmoro
npeoOpa3oBanusi, ALl nocnenoBarenbHOro
npubmpkenus, curma-gensra ALl u wux
XapPaKTEPUCTUKH.

Pesxxumer 3ammycka AL [nddepennmansabiii
PEKUM H3MEPEHHSL.

AJNTOPUTMBI  YCpPEIHEHHS  HM3MEpSEMbIX
BEJIMYMH: CKOJIB3d1IIee cpeaHee u
HKCIOHEHIMATIBHOE YCPEIHEHUE.

bubnuoTeka mis paboTel ¢ nepuepUitHEIMU
onoxamu HAL Driver.

O6men nannpiMH. [locnenoBarenbHble U
napajuiensHble nuaTepdeiicsl. UART.
[Mpuntun pa6otsr muHEl UART, mpotokon
nepenaun qaHHbiX. CoObrtus 6moka UART Ha
MHUKpOKOHTposuiepax STM32.

ITpotokonsl SPI u 12C, ux npuHIuns! paboThI.
Konuenmus Benyuuii-seJoMble.

Pazpabotka HPOIIUBKU s
MHUKPOKOHTPOJLIEPA, OCYIIECTBISIONIEH
npuéM U oTnpaBKy AaHHbIX 1o UART.
OcBoeHME TPOrpaMMHOr0 OOecTeyeHHs IS
paboter ¢ COM-nopramu Ha I1K.
@nem-maMate. [Ipuniun paboTel  stueiiku
¢nemr-namMATH  (TPAH3UCTOP C IJIABAIOIIUM
3aTBOPOM, YTE€HHE U 3aIHCh JAHHBIX).

NOR u NAND koHCTpyKuMu (iem-maMsry.
MmuoroypoBHeBble — sueiiku. OcoOeHHOCTH
paboThI ¢ Quie-naMsIThiO U3 IPOrpaMm

0) [Topsmox mpoBeneHUs MPOMEKYTOTHOM aTTECTAINH, TTIOKA3aTEIN U KPUTEPUHT

OLICHUBAaHUAA.




Kpurepun oueHku (BbINOJHEHUSI KYPCOBO padoThl):

— Ha OLEHKY «OTJIMYHO» — OOydYaroluiics I0Ka3blBAE€T BBICOKUI YypOBEHb
Cc(OPMHUPOBAHHOCTU KOMIIETEHIMH, T.€. CTYIEHT JOJDKEH I10Ka3aThb BBICOKHI YpOBEHb
3HaHUH HE TOJILKO Ha YPOBHE BOCIPOM3BENCHHSA MU OOBSACHEHUs HHPOpMALMU, HO U
WHTCJUICKTYyQJIbHBIC HAaBBIKM PEIIEHUs 3aJay, HAaxOXKJICHUsS YHUKAIBHBIX OTBETOB K
po0JsieMaM, OLIEHKH U BBIHECEHUS KPUTHYECKUX CYXKICHUI;

— Ha OLEHKYy «XOpOwo0» — OOYyYaroIIuiCs TMOKa3blBa€T CpEIHUN YpOBEHb
c(OPMHPOBAHHOCTH KOMITETCHIIUH, T.€. CTYICHT JOJDKCH MOKa3aTh 3HAHUS HE TOJBKO Ha
YPOBHE BOCIIPOM3BEJCHUS M OOBSICHEHUS MH(GOpPMAIMK, HO U MHTEIJICKTYalbHbIC HaBBIKU
peeHus mpoobeM U 3aj1a4, HaX0XKICHHUs YHUKAJIBHBIX OTBETOB K IpolieMam;

— Ha OIEHKY «YJAOBJIETBOPUTEIbHO» — OOYYaIOIIMIICS IMOKa3bIBAE€T MOPOTOBBIM
ypOBeHb C(HOPMHUPOBAHHOCTH KOMIICTCHIIMM, T.€. CTYICHT JO/DKCH I0Ka3aTh 3HAHHS Ha
YPOBHE BOCHPOU3BEACHUS U OOBSICHEHUS WHPOPMALNK, HHTEIUICKTyaJIbHbIE HAaBBIKU
pelIeHus: TPOCThIX 3a/a4;

— Ha OLICHKY «HeYA0BJIeTBOPUTEIbHO» — PE3YJIbTAaT 00YUEHUSI HE IOCTUTHYT, CTYIEHT
HE MOXXET NOKa3aTh 3HAHUS Ha YPOBHE BOCHPOM3BEACHUS M OOBSICHEHHs MH(OpMAINH, HE
MOJKET [T0Ka3aTh UHTEIUIEKTyalIbHble HABBIKU PELIEHUs MPOCTHIX 3ajay.

Iloka3aTe/in M KpUTEPUH OLICHMBAHUA YK3aMeHa:
— Ha OIEHKY «OTJMYHO» — 0OydJaromuiics TIO0Ka3bIBA€T BBICOKHI YpPOBEHb

c(OpMUPOBAHHOCTH KOMIIETEHIIMH, T.€. CTYJIEHT JOJDKEH I0Ka3aTh BBICOKUN YpOBEHb
3HaHUN HE TOJILKO Ha YPOBHE BOCIPOU3BEIACHHMS M OOBACHEHHS HHGPOpMAlMU, HO U
UHTEJUICKTYyaJIbHbIE HAaBBIKM PELIECHUA 3a/ay, HAaXOXKIECHHUsS YHUKAIBHBIX OTBETOB K
npo0aemMaM, OLEHKH U BEIHECEHHSI KpUTHUECKUX CYXKJICHUI;

— Ha OIICHKY «XOopomo» -— o6yqa}01111/1171051 ITOKa3bIBACT Cpe,Z[HI/Iﬁ YPOBCHB
C(i)OpMI/IpOBaHHOCTI/I KOMHCTCHHHﬁ, T.C. CTYACHT HOJIKCH II0Ka3aThb 3HAHUA HE TOJIBKO Ha
YPOBHEC BOCHPOU3BCACHUA U 00BSICHEHHS HH(bOpMaHHH, HO U HMHTCJUICKTYAJIbHBIC HABBIKU
pelicHud HpO6J’ICM " 3aJia4, HaXOKJACHUA YHUKAJIBbHBIX OTBETOB K np06neMaM;

— Ha OLCHKY «YAOBJECTBOPHUTECJIBHO» — O6y‘{aIOIJ_II/II710H ITOKa3bIBACT HOpOFOBBIﬁ
YPOBCHb C(I)OpMPIpOBaHHOCTI/I KOMHCTCHHHﬁ, T.C. CTYACHT JOJIKCH IIOKAa3aTb 3HAHUA Ha
YPOBHC BOCIIPOU3BCACHUA U 00BsICHEHHS HH(bOpMaL[HI/I, HWHTCJUICKTYAJIbHBIC HABBIKA
pE€IICHUA NPOCTHIX 3aaa4;

— Ha OICHKY «HECYAOBJIECTBOPUTEIAbHO» — PE3YJIbTAT 06yquI/151 HC JOCTUTHYT, CTYACHT
HE MOXKCT IMOKAa3aTb 3HAHWA Ha YPOBHE BOCIIPOM3BCIACHUSA U 00BACHEHHS I/IH(i)OpMaHI/II/I, HE
MOXKCET IMOKa3aTh MHTCIIJICKTYAJIbHBIC HABBIKW PCIICHUA IMMPOCTHIX 3aaa4.



