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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. OGecnieueHne HEOOXOAMMOIO YPOBHS KOMIETCHIIMH CTYJEeHTOB-0aKalaBpOB CHEIUAIBHOCTH
12.03.03 — «®DoToHuka M OoNTOMHPOpPMATHKA. DIEKTPOHHOE MpHUOOpOCTpOeHUE» B 00JacTH
MUKPOIIPOIIECCOPHON TEXHHUKH, TPUOOPETEHUE CTYIEHTaMH MPAKTUUYECKUX HABBIKOB IO pa3paboTKe 1o
3aJlaHHON METOJUKE MPOTrPaMMHOTO U aIMapaTHOro0 00eCleueHrus MUKPOIPOLECCOPHBIX YCTPOUCTB C
YUETOM COBPEMEHHBIX TEHACHIIUI Pa3BUTHS IEKTPOHUKHU M BHIYUCIUTEIbHON TEXHUKH.

1.2. 3agauy AUCHUILIUHBI

1. [lonyyeHue 3HaHUN O COBPEMEHHOM COCTOSIHUM YPOBHSI M HalpaBJICHUW Pa3BUTHUS BBIYUCIIU-
TEIbHON TEXHUKU U IPOrPAMMHBIX CPEJCTB.

2. 3HaKOMCTBO C OOIICH CTPYKTYPOH U apXUTEKTYpOU IMIHMPOKO U3BECTHBIX MUKPOIPOIIECCOPOB H
MHUKpo-OBM.

3. IlonydeHune HaBBIKOB MO BBHIOOPY MHCTPYMEHTAIBHBIX CPEJCTB ISl OpraHU3aluy MPOLECCOB
MIPOEKTUPOBAHUSI YCTPONCTB C MUKPOIPOLIECCOPHBIM YIIPABICHUEM.

4. OcBoeHune 0a30BBIX MPUEMOB MTPOTPAMMHUPOBAHUS MUKPOIIPOIIECCOPHBIX YCTPOUCTB.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok pucuunnun: b1. ucuumiunasl (Moayn).

Yacte 6soka aucturiuH: YacTs, popmupyemast ydacTHUKaM# 00pa30BaTEIbHBIX OTHOIICHHIH.

Monayns mucuurinHa: Moaysabs HanpaBieHHOCTH (poduiist) (major).

HNunexc nuctumaunel: b1.B.02.08.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ mo JMCHUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCIUTUTMHBI HANpaBjieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBetcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMnereHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS

[Inanupyemsie pe3ynbTaThl 00yUeHUs 110
JUACLUIUTMHE

Nupukatopel 10CTHXKEHUS

Komnerenius
KOMIIETEHIIUU

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIUH

[1K-3. Cnocoben
paszpabaThIBaTh
AJICKTPOHHBIE TTPUOOPHI
U CHCTEMBI, HCTIOJIB3Y I
TEXHUYECKYIO
JOKYMEHTAIIHIO,
COBpPEMCHHBIC
nH(pOpMaITMOHHBIE
TEXHOJIOTHH U SI3bIKH
POTPaMMHUPOBAHUS

[1K-3.1. 3naeT ocobeHHOCTH
MPOEKTUPOBAHUSI IU(PPOBBIX
AJIEKTPOHHBIX YCTPOUCTB C
IPUMEHEHHUEM
crnenuannznupoBaHubix CAIIP

3HaeT NPUHLIUIIBI TOCTPOCHUS
MHKPOIJIEKTPOHHBIX ycTporcTB U CAIIP myst
peajin3aluy NporpaMMHOT0 o0ecreueHus

ITK-3.2. YMeeT ucnonab3oBaTh
TEXHUYECKYIO JTOKYMEHTALHIO
npu pazpaboTke HupPOBIX
AJIEKTPOHHBIX YCTPOUCTB

VYMeeT Ucnonb30BaTh TEXHUUECKYIO
JIOKYMEHTALUI0 Ha MUKPOIIPOLIECCOPHI,
MHUKPOKOHTPOJUIEPHI JUIsl COOCTBEHHBIX
pa3pabOTOK 3IEKTPOHHBIX YCTPOUCTB

[TK-3.3. Bnaneet pa3paboTku
nporpaMm IJist paboThI
H(POBBIX ITEKTPOHHBIX
YCTPOMCTB

BHaI[eeT OCHOBHBIMMH IIOAXOJaMH K
pa3paboTKe MUKPOIJIEKTPOHHBIX YCTPOICTB,
BKJIFOUas pa3paboTKy MUKPOIPOTrPaMMHOTO
obecrieueHHs

4. O0beMm AUCHUIIJIMHBI B 3a4Y€THBIX €IMHULAX C YKA3AaHUEM KOJIUYECTBA aKaICMUYECCKUX 1aCoB,
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Bbl/JIeJIEHHBIX HA KOHTAKTHYIO pa0oTy o0y4aroiuxcsi ¢ npenojaasarejieM
U HA CAMOCTOSITEJIbHYI0 Pa0oTy 00y4Yaromuxcs

OO61mas TpyA0eMKOCTh AUCHUIUIMHBI COCTABISAET 6 3a4eTHBIX eUHUIL, 216 akaJeMHYeCKHUX 4acoB.

Pacnipenenenue Tpy10eMKOCTH JUCHIHUILUIMHBI 110 BUJIaM y4eOHOU NEATEIbHOCTH MPECTABICHO B
tabiuue 4.1.

Ta0auia 4.1 — Tpy10eMKOCTh JUCIUILIMHBI 1O BUIaM YUY€OHOU ACSTEIbHOCTH

Bcero |Cemectpsl

Bupl yaeOHOI nesTenbHOCTH
4acoB 5 cemectp

KonTakTHas aynuTopHas padora 00y4alomuxcs ¢ npenogaparesaeM, BCero 84 84
JIeKIIMOHHbBIE 3aHATHS 28 28
IIpaxTHueckue 3aHATUSA 28 28
JlabopatopHbie 3aHATHS 28 28
CamocrosiTesibHAsi padoTa 00y4alIIMXCH, B T.4. KOHTAKTHAsl 96 96
BHeayIMTOpPHAasi padoTa 00y4alIIMXcs ¢ npenoaaBaresieM, BCero
IToaroroBka K TECTUPOBAHUIO 44 44
[ToaroroBka K 3amuTe OTYETA MO JJAOopaTOpHOU paboTe 24 24
[ToaroroBka k 1abopaTopHOii paboTe, HAITMCAHUE OTYETA 20 20
Hanucanue otdera no naboparopHoii pabote 8 8
IlonroToBKa U cAava YK3aMeHA 36 36
Oo0mas TpynoeMKoCcTh (B 4acax) 216 216
OOwmas TpynoemMKocTsb (B 3.e.) 6 6

5. CTpykTypa ¥ coaep:KaHue TUCHHUILIMHBI
5.1. Pa3nennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eATeJIbHOCTH

CTpyKTypa IMCUUIUIMHEI TIO pa3jaeiaM (TeMaMm) ¥ BHaaM y4eOHOM NesTeIbHOCTH IMPUBEIACHA B
tabmnuie 5.1.
Ta6numa 5.1 — Pasyenn! (TeMbl) TUCHMILIMHBI M BUABI YICOHOH ACATCIBHOCTH

Jlex. CamM. | Bcero uacos
[Ipak. | JIa6. dopmupyemble
Hazpanwust pazaenoB (Tem) JUCHUILTAHBI | 3aH., pab., (6e3
3aH., 4 | pao. KOMIIETCHIIMHU
q q AK3aMEHa)
S cemecTp
1 BBeaeHnue B MUKpPOIIPOIIECCOPHBIE 2 - - 2 4 I1K-3
yCTpoOicTBa
2 YeTpoicTBO MUKpOIIpoLiEccOpa 8 - - 2 10 I1K-3
3 [epudepuiinbie O0KH 12 18 18 60 108 [K-3
4 NHCTpyMEHTaIbHBIE CPEACTBA 6 10 10 32 58 I1K-3
pa3paboTKu mporpamm Asis
MUKpOKOHTpoJiepa STM32429,
OCHOBHI sI3bIKa acceMoiep,
0COOCHHOCTH MPOTrpaMMHUPOBAHUS HA
s3pike C, C++
Hroro 3a cemectp| 28 28 28 96 180
Uroro| 28 28 28 96 180

5.2. Conep:xanue pa3ienoB (TeM) TUCHHUILINHBI

Coneprkanue pa3iesioB (TeM) TUCHUTLIAHEI (B T.4. TIO JIEKIHUSIM) PUBEICHO B TadywmIe 5.2.
Ta6muma 5.2 — Coaeprxkanue pa3ieoB (TeM) TUCIUTIINHBEI (B T.U. IO JICKIIHSIM)
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TpynoemkocTsb

Haszeanus pasnenos Coneprkanue pa3ienoB (TeM) TUCIUILTAHBI dopmupyemble
(Tem) TUCHIUTUTAHBI (B T.4. TIO JIGKITUSIM) (IeKUHOHHEIC KOMIIETEHIINU
3aHATHSA), 4
5 cemecTp
1 BBeneHue B Beenenue B MUKpOIIpOLIECCOPHBIE 2 I1K-3
MUKPOIPOLIECCOPHBIE ycTpoiictBa. OcHOBHBIC TTOHSTHS. VcTOpUs
yCTpOiicTBa pa3BUTHUS
Hroro 2
2 YcTpoicTBO CtpykTypa 8 I1K-3
MUKpOIIpoIieccopa MUKPOIIPOIIECCOPa/MUKPOKOHTPOILIEPA.
OcHoOBHbIE (YHKIIUH.
OcHoBHeble O0510ku: AJIY, ycTpoHcTBO
yrpaBiieHus, Moaysiu namsitu, FPU.
[TonsiTve agpecHOro MPOCTPAHCTBRA.
0O0630p apXUTEKTYP
Htoro 8
3 [lepudepuiinsie 6;1oku |[TlopThl BBOJA-BHIBO/A. 12 [1K-3
IIpepsiBanus.
Tanmepsl.
Amnanoro-uu¢poBoii mpeodpazoBaTensb.
[{udpo-aHaoroBEIi MpeoOpa3oBaTelb.
I'paduxa.
Hroro 12
4 HcTpyMeHTalIbHbIE Accembuiep. 6 I1K-3
CpelCcTBa pa3pabOTKH OcHoBbl iporpammupoBanus Ha C/C++.
porpamm Asist
MUKPOKOHTpPOJILIEpa
STM32{429, ocHOBEI
A3bIKa acceMoep, Hroro 6
0COOCHHOCTH
MPOrpaMMUPOBAHUS Ha
s3pike C, C++
Hroro 3a cemectp 28
Hroro 28
5.3. [IpakTuyeckue 3aHATHS (CEMUHAPbI)
HanMmeHnoBaHue npakTHYECKUX 3aHATUN (CEMHHAPOB) MPUBEACHO B Tabmuie 5.3.
Tabnuma 5.3. — HauMeHnoBaHue NpakTUYECKUX 3aHATUN (CEMHHAPOB)
HasBanus paznenoB (Tem) HaumeHnoBaHue npakTUYECKUX Tpynoemkocts, | Popmupyembie
JTUCIUIUTAHBI 3aHATUN (CEMHHAPOB) q KOMIIETEHIINH
S cemecTp
3 Iepudepuitasie 6ok | ACCEMBJIEP. JINHEMHOE 4 I1K-3
[MPOTPAMMHMPOBAHUE.
I[TOPTHI BBOJIA-BBIBOJIA
ACCEMBIJIEP. BHEIIIHUE 6 [1K-3
[TPEPBIBAHUA
TAVIMEPBI 4 [IK-3
PABOTA C 5KPAHOM 4 I1K-3
Hroro 18
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4 lncTpyMeHTaIbHbIE ACCEMBIJIEP JIJIAA ARM. 2 [1K-3
CpelCcTBa pa3padOTKH CO3JAHUME FA30BOT'O
IIporpamm JJis [TPOEKTA
MHUKPOKOHTPOJIEpa
STM32f429, 0CHOBBI S3bIKA ACCEMBIJIEP. BETBJIEHUA U 8 I1K-3
accembOiiep, 0COOCHHOCTH HAKJIBI
IpOTPaMMHUPOBAaHUS HA Vtoro 10
s3pike C, C++
Uroro 3a cemectp 28
Hroro 28
5.4. JlabopaTopHbIe 3aHATHSA
HanmenoBanue nabopaTopHbIX paboT npuBeieHO B Tadmnue 5.4.
Tab6ymna 5.4 — HaumeHoBaHue 1a00paTOPHBIX padoT
Ha3zBanus pasnenos (Tem) HanMeHoBaHHe 160paTOpHBIX patoT TpynoemkocTs, | DopMupyembie
JUCTIUTUTAHBI q KOMITCTECHITHH
S cemecTp
3 Iepudepuitusie 6ok | ACCEMBJIEP. JMHEWMHOE 4 [1K-3
[MTPOr'PAMMUMPOBAHMUE.
[MTOPThI BBOJAA-BBIBOA
ACCEMBJIEP. BHEHIHUE 6 IK-3
I[MTPEPBIBAHU A
TAVIMEPBI 4 TK-3
PABOTA C DKPAHOM 4 [1K-3
Hroro 18
4 ncTpyMeHTaIbHbIE ACCEMBIJIEP JIJIS1 ARM. 2 [1K-3
CpeICcTBa pa3pabdOTKH CO3IAHUME FA30BOI'O
IIporpamm JJis ITPOEKTA
MHUKPOKOHTPOJIIEpa
STM32f429, 0CHOBBI S3bIKA ACCEMBJIEP. BETBJIEHUA U 8 [K-3
accembOIep, 0COOCHHOCTH HMKJIBI
IpOTPaMMUPOBAHUS HA Vtoro 10
s3pike C, C++
Hroro 3a cemectp 28
Hroro 28

5.5. KypcoBoii npoekT / KypcoBasi padoTa

He npenycMoTpeHo y4eOHBIM IITaHOM

5.6. CamocTosiTeqIbHAs1 padoTa

Bunbl camoctosaTensHOM paboThl, TPYJOEMKOCTh U (hOpMHUpYyEMble KOMIIETEHIIMH MPECTaBICHbBI B

Tadymie 5.6.
Tabmmma 5.6. — Buasl camocTosTeIbHON paboThl, TPYJA0EMKOCTh M (hOPMHUPYEMBIE KOMIETEHITUN
Bunsr
HaszBanus pa3aenos . Tpynoemkocts, | PopMupyembie Dopmbl
CaMOCTOSITEIbHOM
(TeM) TUCUUTLITUHBI q KOMITETCHIIH KOHTPOJIA
paboThI
5 cemecTp

1 BBeneHue B IloaroroBka k 2 I1K-3 TectupoBanue
MHUKPOIPOLIECCOPHBIE TECTUPOBAHUIO
YCTpOHCTBa Hroro 2
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2 YerpoicTBO [Togroroska k 2 [1K-3 TecTtupoBanue

MUKpOIIpolieccopa TECTUPOBAHUIO
Hroro 2
3 [lepudepuiinsie 61oku |[loaroroBka k 3ammure 16 [1K-3 3amura oT4eTa
oTYeTa 1o 1o JabopaTopHOit
nabopaTopHoii paboTte pabote
[ToaroroBka k 12 [1K-3 JlabopaTopHas
nabopaTopHO# padoTe, paborta
HalMcaHue OTyeTa
Harnncanue otyera no 8 [1K-3 Ortuet no
nabopaTopHoO# paboTe nabopaTopHOI
pabote
[Togroroska k 24 I1K-3 TectupoBanue
TECTUPOBAHUIO
Htoro 60
4 NHCTpyMEHTaIbHbIE [ToaroroBka k 16 I1K-3 TectupoBanue
CpelcTBa pa3pabOTKU TECTUPOBAHUIO
[Iporpamm JJis [Toxroroska k 3amure 8 [1K-3 3amura oT4eTa
MHKPOKOHTPOJLIEpA oT4eTa 1o 1o JabopaTopHOit
STM32f429, ocHoBbI nabopaTopHoii paboTte pabote
SI3bIKa accemobuep, IMToaroroska K 8 I[1K-3 JlaGopaTopHas
0COOCHHOCTH 71ab0paTopHOi paboTe, pabora

NPOrPaMMUPOBAHUS HA | yarpcaHie oTYeTa
si3pike C, C++

HTtoro 32
Uroro 3a cemectp 96
IToxroroBka u ciava 36 DK3aMeH
sK3aMeHa
HTtoro 132

5.7. CooTBeTcTBHE KOMIIETEHUMH, (POPMUPYEMBIX PH U3YUYEHUU TUCUHUIIIMHBI,
U BU/0B YU4eOHO 1esITeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUM, (POPMUPYEMBIX MPU U3YUYECHHH TUCHHUIUIUHBI, U BUIOB yueOHOM
NEATEILHOCTH MPEICTAaBICHO B Ta0HIIE 5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIHH, ((OPMUPYEMBIX TIPU U3YUYEHUHU AUCLUUILINHBI, U BUIOB

3aHATUI
Bunbl yueOHOI nesaTenbHOCTH
dopmupyembie
Jlex. [Ipaxk. JIa6. Cam. DopMBI KOHTPOJIA
KOMIIETEHITUH
3aH. 3aH. pao. pao.
I1K-3 + + + + 3amuTa oT4eTa 1o J1adopaTopHOn

pabote, JlTaboparopuast pabota, OT4eT 1Mo
naboparopHoit padote, TectupoBanue,
DK3aMeH

6. PeiiTuHroBasi cucreMa JIJisl OlIeHKH YCIIeBaeMOCTH 00y4aloIuXxcst
6.1. basuibHbIe OLeHKH /151 JOopM KOHTPOJIA

bannbHbIe oneHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0OuIE 6. 1.
Tabmuia 6.1 — banipHbIE OLIEHKH
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N . MaxkcumManbHbIN
MaxkcumManbHbIN MakcuManbHbBIN
OaJut 3a nepuos Bcero 3a
@DopMbI KOHTPOJIS O6amn Ha 1-yto KT ¢ | ©Oam 3a nepuog
mexay 2KT u na ceMecTp
Hauana cemectpa | mMexay 1KT u 2KT
KOHEI| ceMecTpa
5 cemecTp
3amnura oT4eTa mo 3 3 3 9
nabopaTopHoii pabote
Jlaboparopuas padota 1 1 1 3
TectupoBanue 15 20 20 55
Otuet no nabopaTopHOH 1 1 1 3
pabote
OK3aMeH 30
Nrtoro makcumym 3a 20 25 25 100
nepuos
Hapacratomum urorom 20 45 70 100

6.2. Ilepecuer 0a/1710B B OLICHKH 32 TEKYIIHH KOHTPOJIb

[TepecueT 6a/UIOB B OIIEHKH 32 TEKYIIUH KOHTPOJb MPEJCTABICH B TabmuIe 6.2.
Tabnuia 6.2 — Ilepecuer 6AJJIOB B OIICHKH 32 TEKYIIUH KOHTPOIIb

bannbl Ha ATy TEKyIIero KOHTPOIS Orenka

> 90% ot MakcuManbHOI cymMMbl OamoB Ha naty TK 5

Ot 70% no 89% ot makcuMaibHOU cyMMBbI 6aiioB Ha naty TK

Ot 60% 10 69% oT MakcuManbHOI cymMbl OamioB Ha naty TK

N |W |

< 60% ot MakcuManbHOI cymMbl OamioB Ha naty TK

6.3. IlepecueT cyMMblI 02/1710B B TPAAUIIHOHHYIO M MEKAYHAPOAHYIO OLIEHKY

[TepecueT cymMmmbl 6aJJIOB B TPAAUIIMOHHYIO U MEXIyHAPOJIHYIO OLICHKY MPEACTABICH B TaOIuUIe

6.3.
Tabmuma 6.3 — Ilepecuet cymMMbl 6AJIJIOB B TPAIUIUOHHYIO U MEXIYHAPOAHYIO OLICHKY
HroroBas cymma 6asios,
Ouenka YUYUTBIBAET YCIICIIHO CTaHHBIN Ouenka (ECTS)
9K3aMeH
5 (oTM4HO) (3a4TEHO) 90 -100 A (oTIIMYHO)
4 (xoporo) (3a4TeHO) 85 -89 B (ouens xopor1o)
75— 84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)
3 (Y1OBJIETBOPUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HEey1OBJIIETBOPUTEIHHO) (HE 3aUTEHO) Huxe 60 Gannos F (neynosnerBoputeabHO)

7. Y4yeOoHO-MeTOoAMYeCKOEe U HH(POPMALMOHHOE 00ecnieyeHUue TUCIHIINHBI
7.1. OcHoBHas1 JUTEpaTYpa

1. Muxkponpoueccopusie cucteMsl [Tekct] : yuebHoe nocobue 1 By30oB / B. 5. Xapros. - M. :
Axkanemust, 2010. - 352 c¢. (manuume B Oubamoreke TYCVYP - 16 3k3.).

2. IIporpammupoBanue u otnaaka C/C++ npunoxenuit st MUKpokoHTpouiepoB ARM [Teker] :
HayyHoe u3nanue / 10. C. Maraa. - M. : JIMK Ilpecc, 2012. - 168 ¢ (nanuuue B 6ubnuoreke TYCVYP - 11
9K3.).

7.2. lonoiHUTEIbHAS JTUTEPATYPa
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1. MukponpoiiecCopHble YCTPOWCTBa U cUCTeMBI: YueOHoe nmocobue / B. B. Pycanos, M. 1O.
[lleBeneB - 2012. 184 c¢. [DnexkTtpoHHBIU pecypc]: — Pexum pgocrtymna:
https://edu.tusur.ru/publications/867.

2. OcHOBBI MUKpoOTIpOIIecCOpHOM TexHuKH [Tekct] : yueObnoe nmocodue / FO. B. Hosukos, I1. K.
Cxopoboratos. - M. : UntepreT-YHupepcutetr Madopmanmonnsix Texnonoruit, 2012 ; M. : BUHOM,
2012. - 358 c. (manmuuue B 6ubmmotexke TYCVYP - 10 3k3.).

3. OcHoBBI anroputMuzanuu : YueoHoe nocooue / FOpuii Jleonngosuu Koctiok ; ToMckuit
rocyJapCTBEHHbIII YHHMBEPCUTET CHCTEM YyIpaBlIeHHUs U paauodiaekTpoHuxku, Kadenapa
ABTOMATH3UPOBAHHBIX CUCTEM yIMpaBieHus. - ToMck : [0. u.], 1999. - 122 c. (Hanuuue B OuOIMOTEKE
TYCVYP - 12 3k3.).

4. OCHOBBI MHUKPOMPOIIECCOPHON TexHUKHU: YueOHoe mocodue / A. B. lllapamos - 2008. 240 c.
[DnexTponHsIit pecypc]: — Pexum goctyna: https://edu.tusur.ru/publications/834.

7.3. YueOHO-MeTOANYECKHE TT0COOUS
7.3.1. O6s3aTes1bHbIE YUeOHO-METOANYECKHE MOCOOUs

1. AccemOnep miist ARM. Co3znanne 6a3oBoro npoekra: MeToaudeckue yKka3aHus K BHITIOTHEHHUIO
MPaKTHYECKUX 3aHATUU M caMOCTOsATeNbHON paboTsl / A. A. bom6u3zos, A. I'. Jlomumnos - 2017. 9 c.
[DnexTponHsbIi pecypc]|: — Pexum gocryna: https://edu.tusur.ru/publications/6714.

2. Accem0nep. Jluneiinoe nmporpammupoBanue. [lopTsl BBoa-BbIBOJIA: MeTOAMYECKHE YKAa3aHUS K
BBITIOJTHEHUIO JTa00paTOPHOM M caMocTosTeNbHOU paboThl / A. A. bom6u3o0B, A. I'. Jlomunos - 2017. 8 c.
[DnexTponHsbIi pecypc]|: — Pexum gocryna: https://edu.tusur.ru/publications/6985.

3. AccemOinep. BerBienus u nukibl: MeTtogudeckue yka3aHus K BBITIOJHEHUIO JIaOOPAaTOPHOU U
camocTosTeIbHON paboTel / A. A. bomou3os, E. U. Tpenkans - 2017. 12 ¢. [DnekTpoHHBIH pecypc]: —
Pexxum noctyma: https://edu.tusur.ru/publications/6986.

4. AccemOnep. Buemnue npepsiBanus: MeToanueckue yKa3aHusl K BBIIOJIHEHHIO JIaOOpaTOPHOU U
caMoCTOsTeIbHOM paboTel / A. A. bomOu3oB, E. 1. Tpenkains - 2017. 8 c. [DnekTpoHHBIN pecypc]: —
Pexxum noctyma: https://edu.tusur.ru/publications/6987.

5. ColDE. Taiimepsl: MeToaudyeckue yKa3aHUS K BBHIIOJHEHHUIO JTabopaTOpHOU U
camocTosTeIbHON padoTel / A. A. bomOu3oB, E. U. Tpenkans - 2017. 15 ¢. [DnekTpoHHEIH pecypc]: —
Pexxum noctyma: https://edu.tusur.ru/publications/6988.

6. ColDE. PaGora ¢ skpanom: MeToandeckue yka3aHUs K BBIIIOJHEHHIO JIAOOPATOPHOHN H
caMoCTOsTeIbHOM paboTel / A. A. bomOu3oB, E. W. Tpenkains - 2017. 9 c. [DnekTpoHHBIN pecypc]: —
Pexxum noctyma: https://edu.tusur.ru/publications/6989.

7.3.2. YueOHO-MeTOAUYECKHE ITOCOOUS AJI51 JIMIX
C OrPaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/IOB

Y4ebHO-MeToAMUECKIEe MaTepUaibl sl CAMOCTOSTEILHON U ayJUTOPHOI paboThl 00yYaromuXcst
W3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 3JJ0POBbSI M HHBAJIUOB MPEJIOCTABISIOTCS B (JopMax,
aJIalITUPOBAHHBIX K OTPAHUYCHUSM UX 3I0POBbS U BOCTIPUITHS HHPOPMALIUH.

Jst i ¢ HapyIeHUsIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€4YaTHOW (hOpME YBEIUICHHBIM IPUPTOM.

Jst i ¢ HApyIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOU (opme.

J1s i1 ¢ HAPYIIeHHSIMU OTIOPHO-IBUTATEIbLHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

7.4. CoBpeMeHHbIe TPpo(deccuoHATIbHBbIE 0a3bI JAHHBIX
1 UH(OpPMAIHOHHBIE CTIPABOYHbIE CHCTEMbI

1. Tlpu u3yyeHUHn NUCUUIIMHBI PEKOMEHAYETCS 00palaTbCsd K COBPEMEHHBIM 0a3aM JaHHBIX,
MHPOPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cHcTeMaM, K KOTopeiM Y TYCVYPa oTkpbIT gocTy:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepuajibHO-TEXHHYECKOE ¥ POrpaMMHoOe odecrnedyeHre JUCHUIITIHHbI
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8.1. MaTepuaibHO-TeXHHYECKOE U MMPOrpaMMHOe o0ecreuyeHue J1JIsl JIEKIIMOHHbIX 3aHATHH

Jlns mpoBeieHUs 3aHATUN JIEKIIMOHHOTO THUMA, TPYIIOBBIX U HHAUBUIYaTbHBIX KOHCYIbTAIIHA,
TEKYIIEro KOHTPOJISL U MPOMEXYTOUHON aTTEeCTAllMU UCIIONb3yeTCs yueOHast ayaUTOPHUS C TOCTAaTOYHBIM
KOJIMYECTBOM MOCAIOYHBIX MECT i y4eOHOI rpymibl, 000py10BaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
Mebenbto. FiMeroTcs MynbTuMeuitHoe 000py10BaHe U y4eOHO-HArIsAHbIE TOCOOUS, 00eCTIeUUBAIOIIHE
TEMaTUYECKHUE WILTIOCTPAIIMH 110 JICKITMOHHBIM pa3/iejaM JUCITUILUTHHBI.

8.2. MaTepuajibHO-TeXHHYECKOE H IPOrPaMMHoOe odecredeHue A NPAKTHYEeCKUX 3aHATHI

JlaGopaTopust KOMIIBIOTEPHOTO MPOSKTHPOBAHUS: YUeOHAs ayIUTOPUS JJI IPOBEICHUS 3aHATHI
JEKIIMOHHOTO THUIA, yueOHast ayauTOPHUs IUIsl IPOBEACHUS 3aHATUU MPAKTUYECKOTO THIA, ydeOHas
ayIUTOPHUS JUISl TIPOBEACHUS 3aHATUH J1a0OpaTOPHOTO THIA, y4eOHass ayIUTOPHUS ISl IPOBEICHHS
3aHATHI CEMHHAPCKOTO THIIA, TOMEIICHHUE ISl KypCOBOTO MPOCKTHPOBAHUS (BBITIOJHEHHUSI KYPCOBBIX
paboT), mOMeNIeH:e ISl MPOBEICHUS TPYIIIIOBBIX U MHIUBUAYAJIbHBIX KOHCYJIbTAINI, TOMEIICHHUE IS
MPOBEJICHUS TEKYIIETO KOHTPOJIS U MPOMEKYTOYHOU aTTECTAIMH, TOMEIICHHUE TSI CAMOCTOSITEIIbHOM
pabotsr; 634050, Tomckas o6macte, T. ToMck, Jleanna mpocnekr, a. 40, 143 ayn.

Onucanue nMeroerocss 000pya0BaHus:

- YcTpoiicTBo TeHepanuu U 00pabotku curranoB Analog Discovery 2 (National Instruments
Edition) - 10 mT.;

- HcnpiTaTenpHblil 1a00OpaTOpHBIA CTEHJ Y3JIOB aHAJOTOBOM M IUPPOBON 3JIEKTPOHUKHU
MikroElektronika Analog System Lab Kit PRO - 10 mrT.;

- Omnagounas mwiara Arduino UNO - 15 mr.;

- Otnagounas mwiata STM32F4291-disk - 10 mrt.;

- TpexkaHanbHBIM TMHENHBIN UCTOYHUK MOCTOsIHHOTO Toka GPD-73303D - 10 mt.;

- Octmmorpad DSOX1102G - 10 mit.;

- JlaGopatopuslii MakeT Basys 3 Artix-7 FPGA Trainer Board - 10 mr.;

- IIpoextop Acer P1385WB;

- [IpoekuoHHbIN YKpaH;

- MarautHO-MapKepHas JOCKa;

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- PabGouee mecTo mpenogaBaress.

[IporpamMmmHoe obecnieueHue:

- 7-Zip;

- CooCox ColDE 1.7.8;

- Google Chrome;

- Microsoft Office;

- Notepad++;

- STM32CubelDE 1.9.0;

- Unreal Commander;

- gcc-arm 5.4;

8.3. MaTepuaibHO-TeXHHYECKOE U MPOrpaMMHOe o0ecreyeHue 1Jisl JIa0OpaTOPHBIX padoT

JlabopaTopusi KOMIBIOTEPHOTO MPOESKTUPOBAHUS: yueOHas ayAUTOPUS A MPOBEACHUS 3aHITHI
JMEeKIUOHHOTO THUIMa, yueOHas ayauTOpHus IS MPOBEACHUS 3aHITUN MPAKTUUYECKOTo TUMa, yueOHas
ayauTOpHUs IJs MPOBEACHUS 3aHATUN 1a00OpaTOpPHOTO TUMa, yueOHas ayauTOpus s MpOBEICHUS
3aHSATUNA CEMHUHAPCKOrO THIA, TOMEIICHUE sl KypCOBOTO MPOEKTUPOBAHUS (BBIMOJIHEHHUS KYPCOBBIX
pabort), moMeleHue Al MPOBEACHUS TPYIIOBBIX U HHANBUIYAIbHBIX KOHCYIbTAINH, TOMEIICHUE IS
MPOBEJEHUS TEKYIET0 KOHTPOJS U MPOMEXKYTOYHOM aTTecTaluu, MOMEIIEHUE JJIsI CAaMOCTOSTEIbHOM
pabotsr; 634050, Tomckas ob6macte, T. ToMck, Jlennna mpocnekT, a. 40, 143 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- YcrpoiicTBo reHepanuu u o0pabotku curranoB Analog Discovery 2 (National Instruments
Edition) - 10 mr.;

- HcnbeiTaTenbHblil 1a0OpaTOPHBIA CTEHJ Y3JI0OB aHAJIOTOBOW M IUPPOBON SIEKTPOHUKHU
MikroElektronika Analog System Lab Kit PRO - 10 mrT.;

- Otnagounas miata Arduino UNO - 15 mt.;

- Otnagounas miata STM32F4291-disk - 10 mit.;
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- TpexkaHanbHbBIN JTUHEHHBIA UCTOYHUK NOCTOsTHHOTO Toka GPD-73303D - 10 mit.;
- Octmmtorpad DSOX1102G - 10 mT.;

- JJaboparopnsiit MakeT Basys 3 Artix-7 FPGA Trainer Board - 10 mT.;
- [Tpoextop Acer P1385WB;

- [TpoeKLIMOHHBIN 3KpaH;

- MaruuTHo-MapKepHas J0CKa;

- KommuiekT cnienuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmmHoe obecrieueHue:

- 7-Zip;

- CooCox ColDE 1.7.8;

- Google Chrome;

- Microsoft Office;

- Notepad++;

- STM32CubelDE 1.9.0;

- Unreal Commander;

- gcc-arm 5.4;

8.4. MaTepua/ibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecneuyeHue 1Jisi CAaMOCTOSITeIbHOM padoThI

Jlist caMOCTOSTeNbHOU pabOThl UCTONB3YIOTCS YUeOHbIE ayaUTOPHUH (KOMIIBIOTEPHBIE KIACCHI),
Paco0KEHHBIC TI0 apecaM:

- 634050, Tomckas o6nactb, T. Tomck, Jleanna npocnexkr, 1. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetiickas, 1. 146, 209 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacth, T. Tomck, Bepmmanna ynuna, a. 74, 207 ayn.

Omnwucanue UMeEIoIerocs 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJAKITIOUCHBI K ceTu «HTepHEeT» U 00eCnednuBaloT JOCTYI B IJIEKTPOHHYIO
nHpopManoHHO-00pa3oBarebHylo cpeay TYCYPa.

[TepeueHs mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepl/laﬂbHO-TeXl{H‘leCKoe odecrneuyeHue AUCHUINJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAIMHU 310POBbAA U HUHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMUIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI M MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCTIOIB30BAHUEM CPEICTB 00YUEHUS OOIIEro U CreluaIbHOr0 Ha3HAYEHUS.

[Ipu 3aHATHUAX ¢ OOy4YarOUIMMHCA C HAPYWIEHHSMH CJYyXa MPEIyCMOTPEHO HCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yueOHol nHpopMaImy B JOCTYIHBIX opMax, MOOMIIBHON CHUCTEMBI MTPEINOJaBaHUs
JUTsL 00YYaIOLIUXCSl ¢ UHBAJIMHOCTHIO, TOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayauTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydJaromuecs: ¢ HapyIIeHUEeM CiyXa, 000pyJa0BaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHSIX ¢ 00yUaIONIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPEIYyCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSIX BO3MOXKHOCTH MPOCMOTpaA YAAJIEHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claijia Ha dKpaHe) NpH MOMOIIHM BUACOYBEIUUHUTENEH 19 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0Yy4YalOIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammaparta
HCIIOJIBb3YIOTCS alIbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUEe CpeacTBa
npuema/mnepeaadyn yueOHol nHGOpMaIMH B JOCTYHMHBIX GopMax, MOOMIIBHON CUCTEMbI OOYyUYCHUSI IS
JIIOIEN ¢ MHBAIMIHOCTEIO.
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9. OnleHOYHbIE MATEPUAJIbI U METOAHYECKHEe PEKOMEHIANH M0 OPraHUu3alui U3ydeHusl
JUCIUTIINHDBI

9.1. Coaep:xaHue OLIEHOYHBIX MAaTEPHAJIOB /ISl TEKYLIEro KOHTPOJIS
U MPOMEKYTOUHOI aTTecTaluu

Jliist olleHKHu cTeneHu cOPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPETUICHHBIX 3a AUCIUTIIUHON
KOMITETEHITHI UCIIONIb3YIOTCS OIICHOYHBIE MaTepualbl, MPeACTaBlIeHHbIC B TabmuIe 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLIEHOYHBIE MATEPHAIIBI

pa3paboTKu mporpamm st
MHUKPOKOHTPOJIEpa
STM32{429, 0OCHOBHI A3BIKA
acceMOJep, 0COOCHHOCTH
MIPOrPaMMHUPOBAHHUS Ha SI3BIKE

C, C++

HagBaI;ﬁi}f;;iiiﬁ (rem) cigf/{ﬁgfg;r;;e ®opwmbl koHTpoJs | OueHouynsle Matepuansl (OM)
1 Beenenue B [1K-3 TectupoBanue [IpuMepHBIil nepeyeHb
MHUKpPOIIPOLIECCOPHBIE TECTOBBIX 3a/laHUM
yCTpO¥icTBa DK3aMeH [lepeueHb 3K3aMEHAIMOHHBIX
BOIIPOCOB
2 YeTpoicTBO [1K-3 TectupoBanue IIpuMepHBIil IepeyeHb
MUKpOIIpolieccopa TECTOBBIX 3a/laHUN
OK3aMeH [lepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
3 Ilepudepuiinbie 6;10KH [1K-3 3amuTa otdyeta mo |[IpumMepHbIil mepedyeHb
nabopaTopHOI BOIPOCOB ISl 3aLUTHI
pabore 71a00paTOPHBIX pabOT
JlaGopatopHas Tembl 1abopaToOpHBIX paboT
pabota
TectupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH Ilepeuenp 3K3aMEHALIMOHHBIX
BOIIPOCOB
Oruer 1o Tembl 1abopaTopHBIX paboT
nabopaTopHOi
pabote
4 Unctpymenrtanbnble cpenctea |I1K-3 3amuTa otyera mo |IIpumepHslit nepedeHb

nabopaTopHOH BOITPOCOB JIJIs 3AITUTHI

pabore 1abopaTopHbIX paboT

JlaGopaTopHas Tembl 1abopaToOpHBIX paboT

pabora

TectupoBanue [IpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUI

DK3aMeH [lepeyeHp sK3aMeHAITMOHHBIX

BOITPOCOB

Hlkana oneHku cHOPMUPOBAHHOCTU OTIEIBHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OO0y4YeHUS IO
JTMCLUUIUIMHE TIpHBeneHa B Tabnuue 9.2.
Tabnuna 9.2 — lllkana oueHku cOPMUPOBAHHOCTHU IUIAHUPYEMBIX PE3yJIbTATOB OOyUECHHS IO

JUCLIUIIIIMHE
dopmynrpoBKa TpeOOBaHUH K cTeneHH c(hOPMUPOBAHHOCTU
Onenka Bbamel 3a OM IUTAHUPYEMBIX PE3YJIbTaTOB 00yUEHUs
3HaTh yMETh | BJIQ/IETh
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2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHUE OTCYTCTBHE
(HEYIOBIIETBOPUTEIIBHO ) | MAKCUMATHHOMU | HITH ()parMeHTApHBIC YMEHHUH HITH HaBBIKOB HMJIN
CYMMBI 0aJUIOB 3HAHUS YaCTUYIHO (dbparMeHTapHbIE
OCBOCHHOE MIPUMCHCHHE
YMCHHE HaBBIKOB
3 ot 60% 1o o01ue, HO He B IIEJIOM YCHENTHO, B IIEJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYPUPOBAaHHbIE HO HE YCIIEIIHOE, HO HE
MaKCUMaJIbHOMN 3HAHUS CHCTEMAaTHYECKH | CHCTEMaTUYECKOe
CyMMBI 0aJIIOB OCYIIECTBIISIEMOE MpUMEHEHNE
yMeHHe HaBBIKOB
4 (xoporio) ot 70% no c(hOpMHUPOBAHHEIE, B 1I€JIOM B IICJIOM
89% ot HO coJiepKaliue yCHEUIHOE, HO yCHEUIHOE, HO
MaKCUMaJIbHOM OTJICTIbHBIC coJieprKaIie coJieprKaIue
CyMMBI 0ayuioB | mpoOIeMbl 3HAHUS OTJICIIbHBIC OT/ICIIbHBIC
poOeIbl yMeHue poOeIbI
MPUMEHEHHE
HaBBIKOB
5 (OTIMYHO) >90% ot c(hOpMHUPOBaHHEIE | CHOPMUPOBAHHOE YCHENTHOE U
MaKCHUMaJIbHOM | CHCTEMAaTHYCCKHE YMCHHE CHCTEMAaTHYECKOE
CYMMBI 0aJIOB 3HAHUS MIPUMCHCHHE
HAaBBIKOB

[Ikana KOMIUIEKCHOH OLIeHKH C(hOPMHUPOBAHHOCTH KOMIIETEHIINI TIpuBeieHa B Tabmuie 9.3.
Tabmuia 9.3 — Illkana KOMIJIEKCHOM OIIEHKH C(OPMUPOBAHHOCTH KOMITETEHITUI

Onenka ®opmynupoBKa TpeOOBaHUM K CTETIEHU KOMIIETECHIINH

2 He nmeeT He0OXOAMMBIX MPEACTABICHUI O IPOBEPSEMOM MaTepHae
(HeyIOBIIETBOPHUTEIBHO) | MU
3HaTh Ha ypPOBHE OPMEHTHPOBAHMS, ITpeicTaBieHnt. OOyyaronuiics 3HaeT
OCHOBHBIC NPU3HAKU UM TEPMUHBI U3y4aE€MOI0 3JIEMEHTA COACPIKAHUS, UX
OTHECEHHOCTb K OIIPE/ICTICHHON HayKe, OTPACIH WiIK 00BEKTaM, y3HAeT B
TEKCTaxX, M300paKEHUAX WIM CXEMaX U 3HAET, K KAKUM HCTOYHUKAM HY>KHO
oOpamiarbes s 0oJiee eTaabHOrO €ro YCBOCHHUS.

3 3HaTh U YMETh HA PeNPOAYKTHUBHOM ypoBHe. O0yyaronuxcs 3HaeT
(YZIOBIIETBOPUTENBHO) |M3YUYEHHBIHN 3JIEMEHT CO/IEpP KaHUSI PEIPOAYKTUBHO: IPOU3BOIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCbMEHHO WM B IEMOHCTPUPYEMBIX
JIEUCTBHSIX.

4 (xopotio) 3HaTh, yMETh, BJIa/ICTh HA AHAJIMTHYECKOM ypOBHE. 3Has Ha
PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3YYECHHBIX 00BEKTOB, Ha UX IOCTOMHCTBA, OTPAHUYECHUS, UCTOPHUIO U

MCPCICKTHUBLI pa3BUTHUA U 0COOEHHOCTH JJIA Pa3HbIX 00BEKTOB YCBOCHUSI.

3HaTh, yMETb, BIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiics 3HaeT
W3YYEHHBIHN 2JIEMEHT COEP KAHUSI CUCTEMHO, IPOM3BOJIBHO U 10Ka3aTEIbHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
JNENCTBUSAX, YUUTHIBAsI U YKA3bIBasl CBSA3HM U 3aBUCUMOCTH MEKIY ITUM
AJIEMEHTOM U JPYTMMHU JIEMEHTAMU COJAEPKaHUS AUCLHUILIMHBI, €T0
3HaYUMOCTb B COJIEP>KAHUU JUCLUILINHBL.

5 (OTJIMYHO)

9.1.1. IlpuMepHBIii IepeYeHb TeCTOBBIX 32/1aHUI

1. Kakoif myHKT He SBJISIETCS HAIIPABJICHUEM Pa3BUTHS MUKPOIIPOIIECCOPHBIX YCTPOUCTB?
1) MUKpOKOHTpPOJIIEPHI;
2) CucreMa Ha KpHUCTaJLIE;
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3) OnepaliioOHHBIC YCUITUTEIH;
4) lludpoBsie cUTHATBHBIC POIIECCOPHI.
2. Kakol B MUKpPOIPOLECCOPHBIX YCTPOUCTB HE SABJISIETCA MEPENPOrpaMMHUPYyEMbIM?
1) MCU;
2) ASIC;
3) DSP;
4) FPGA.
3. Vobepure nuiiHee
1) NOR;
2)OR;
3) XOR;
4) BOR.
4. IlpepriBanue — 3710 ...
1) aBapuiiHasi OCTaHOBKa MPOIECCOPa;
2) curHaji, CoOOIAOIINKA MPOIECCOPY O HACTYIUICHUH KaKOTO-THOO COOBITHS
3) npuHyAUTEIbHAS OCTAHOBKA CBSI3U OTJIAJA0YHOMN IUIAThI U IEPCOHATBHOIO KOMIIBIOTEPA;
4) ocTaHOBKa MPOIIMBKY MUKPOKOHTPOJLIEpA.
5. YOepute HECYIECTBYIOIINE BUIBI aHATIOTO-IIU(PPOBBIX MPeoOpa3zoBaTeeit
1) ALIIT mpsimoro mpeoOpa3oBaHus;
2) AT mapaniaenbHOTo MPUOIMKECHHS;
3) ALII mocnenoBaTeIbHOTO MPUOIMKCHHS;
4) lenpra-curma ALIIL.
6. HaGopsl MHCTPYKIIHMIA B apXUTEKTYpPE MpoIieccopa. Y 0epure JumiHee
1) CISC;
2) RISC;
3) GISC;
4) MISC.
7. Habop makposueek nepudepuitHbIX KOMIIOHEHTOB, KOTOpPBIE (pUpMa Ha OCHOBE JTUIEH3MOHHBIX
CorJalleHui MpeoCTaBseT 3aKa3uuKaM — 3TO
1) AMBA;
2) APB;
3) PrimeCell;
4) AHB.
8. Komanpaa nmepexoma Ha s3bIKE acCEMOIEp CITY>KUT ISt
1) ycTaHOBKHU CCBUIKHM HAa KOMaH/IbI;
2) NpUHYXIECHUS MIPOLIECCOpa UCTIOIHIATh KOMaH/Ibl C YKa3aHHOTO aJIpeca;
3) agpecarii KOMaH/IbI;
4) mepexo/a B yKa3aHHYIO STUEHKY MaMSTH JIaHHBIX.
9. YcrpoiicTBO, UCIIONb3YEMOE ISl XPAHEHHS N-Pa3psIHbIX IBOUYHBIX JAHHBIX U BBITIOJHEHUS
npeoOpa3oBaHM HaJl HUIMH — 3TO ...
1) Tpurrep;
2) MynbTHILIEKCOD;
3) Perucrtp;
4) udparop.
10. Kakyto omepariio HeOOXOAUMO BBIMOJHUTH ¢ NBOMYHbIMH dynciaamMu b1001 u b1111, urobsr
noryuuts b01107?
1) NJIN;
2) U,
3) UnBepcus;
4) Uckmouatomee NJIN.
11. ITopTel BBOJA-BBIBOIA CITYKAT JJISI:
1) cuuTHIBaHUS COCTOSIHUS BHYTPEHHETO PErUcTpa
2) CUMTHIBAHUS COCTOSIHUSI Ha BBIBOJIE;
3) ycTaHOBKHU COCTOSTHUS Ha BBIBOJIC;
4) nsmeHnenust 3HadeHus perucrtpa NVIC.
12. B nponeccopax ARM rnobanbHOe pa3penieHre npepbiBaHU BBITIOIHIETCS C UCTIOIb30BAHUEM:
1) SREG;
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2) Heb3s TII00ATHO PAa3pEIIUTh MPEPhIBAaHUS;
3) sei;
4) interrupt_enable.
13. Yro Bemounnset gparment koga LDR R1, [R0]?
1) coxpansier coaepkumoe peructpa R1 B RO;
2) 3arpyaet coaepxkumoe peructpa R1 B RO;
3) coxpaHseT 3Ha4YCHHE 10 aapecy, coaepxamiemycs B peructpe RO, B peructp R1;
4) 3arpy»aeT 3HaueHue 1o aJipecy, coaepkamemycs B peructpe R1, B peructp RO.
14. Onpenenuth MpaBHIIbHBIC YKBUBAJICHTHI Ha s13bIKke CH 1 accemOmep (cucrema komana Thumb)
1) R1j=R2 u OR R1,R2;
2) R1"’=R2 u XOR R1,R2;
3) R1&=~R2 u BIC R1,R2;
4) *R1=R2 u STR R1, [R2]
15. Co3naHue WILTI03UH TITyOHHBI 1IBETA B KOMIIBIOTEPHOM TpaduKe JOCTUTAETCS HHCTPYMEHTOM:
1) GnenauHr;
2) OIIOpUHT;
3) depthare;
4) MU3EPHHT.
16. MuHuManbHOE W3MEHEHUE BEIMYMHBI aHAJOrOBOTO CHIHAajla, KOTOPOE MOXET OBbITh
npeoOpaszoBano gaHHbIM ALIII — 970 ...
1) Pazpsarocts ALIII;
2) Pazpemienne ALIIT;
3) YacroTa AuCKpeTU3aInH;
4) OnopHOE HaMPSHKEHHE.
17. Kontposep 3xpaHa B MUKpoKOHTposuiepe tumna Cortex-M mojaepkuBaet padoTy ¢
1) 1 cnoem;
2) 2 cnosimu;
3) 3 crnosimu;
4) 4 cnosimu.
18. Jlenurtenb 4acTOTHI B TaliMEpE B MUKPOKOHTPOJUIEPAX TUIA COrteX-m sSBJISIETCA
1) mpou3BOJIBHBIM;
2) IpoOHBIM;
3) IUCKPETHBIM.
19. Beixon U3 pexxuMa NpepbIBaHUS OCYIIECTBISECTCS PU MTOMOIIHN
1) BbI30Ba crienaibHON (DYHKITMH KOHTpoJsuiepa npepbiBannii NVIC;
2) cOpoca (yiara mpephIBaHNUS;
3) BeIxoza u3 PyHKIMK 00paboTUNKA MPEepPhIBAaHUM;
4) omeparuu niepexoza.
20. Kakoe MUKpOIIPOIIECCOPHOE SIAPO SIBISETCS HAanOoJiee COBPEMEHHBIM?
1) AVR;
2) ARM11;
3) Cortex-A9,;
4) Intel 4004;

9.1.2. IlepeyeHb IK3aMeHANMOHHBIX BONIPOCOB

Muxponpoueccop. Onpenenenne. CtpykrypHas cxema. [loaxitouenue.
MuxkpokoHTtposuiep. OnpeaeneHue.

YcrpoiictBo ynpasinenus. Onpenenenue. Knaccupukarus. CTpykrypHas cxema.
Kontpomep BBoaa-BeiBoga. Onpenenenue. Ctpykrypa. Knaccudukarms.
Apudmeruko-iaoruyeckoe ycrpoiictso. Onpenenenue. Pons B Mukpomnporueccope.
MaremaTuyecKuii COIpoueccop.

I"apBapackas u [IpuctoHckas apxutekTypbl. OCHOBHBIE ITOJIOKEHUS U OTINYHMSL.
CISC u RISC. Onpeznenenus u oTiInyus.

VLIW u cynepckansipHocTb. OnpeneneHus U OTIuYHsL.

AnpecHoe npoctpaHcTBO. Kak moakimoyaTs nepudepuiiHble yCTPOHCTBA HA €AMHYIO IIHHY
aapeca?

COXANR DD~

—_
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11.
12.
13.
14.
15.
16.

17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.

47.
48.
49.
50.
51.

AR e

o

[Tpopunmu ARM-nipouieccopoB. Packpeith monstue AMBA.

PackpoiTh monsitue PrimeCell u llunnas marpuna.

MaluHHBIA TaKT U MAlTUHHBIA ITUKII.

BrruncnurensHeiil kouBeep. Onpenenenue. Opranu3anusi.

[udposoii curnan. Bunpl. YpoBHH.

Nusepcus, U, NI u uckmrouaromee NMJIN. Packpreite monstus. O6o3nauenue. Tabdmuia
HUCTUHHOCTH.

Hemmdpatopsl u mudparopsl. Onpenenenue. O6o3naueHue. Tabauiia HICTUHHOCTH.
Mynprumiekcopsl. Onpenenenue. O603HaUYCHHE

Tpurrepsl. Onpenenenne. RS- u D-tpurrep.

Peructp. Onpenenenue. Knaccuduxarusi.

CocraB nporpammsl Ha accemOIepe.

Mertka. OnpenenieHre 1 Ha3HAYEHHUE.

[lepemeHHbIe 1 KOHCTaHTHI Ha acceMOuepe.

Komannpr nepexoma. Kimaccudukanms

Komanzp! 6e3ycnoBHoro nepexona. Opranuszaius 0€CKOHEYHOT0 IIUKJIA U MOANPOTrPAMMBI.
Komanas! cpaBaenusd. [Ipunuun GyHKIMOHUPOBAHUS.

Ycnosusii nepexo. [TpuHImn GyHKIIMOHUPOBAHUS.

Makpocsl. Crioco6 ¢hopMupoBaHHs.

Crex u pynkuun. Onpenenenne. Haznauenue. Crioco0 MCronb30BaHUS.

OcHOBHbBIE UHCTPYKIUU 7151 K3MEHEHUS 3HAUCHUI B PETUCTPax OOIIEero Ha3HAYEHUS.
WHcTpykuuu Ais 3arpy3Ku/BBITPY3KH 3HAUEHUM B slYEWKU HaMSITH UM PETUCTPHI
nepudepuitHbIX ycTporcTB. Criocod UCIOIb30BaHUS.

Conepxanue ¢aina stm32f429xx.h

OCHOBHBIE OTIepalvy 110 U3MEHEHHUIO 3HAYCHHUI OUTOB B PErucTpax Ha si3bike Cu.
HAL. PackpbITh OHSITHE.

ITopTe! BBOg@-BbIBOIA. OnipeneneHue. CTpyKTypHas cxema.

CBolicTBa MOPTOB BBOJIa BHIBOJIA.

Peructpsl mopToB BBO/IA BBIBOIA.

[TonsiTHs IpepbIBaHMS U 00pabOTYMKA MTPEPHIBAHMS.

[Tpuoputnzamus npepbiBannii. Buapl 006cmyXuBaHUH.

YCTpoicTBO TaOIHITBI TPEPHIBAHMIA.

Bxon B mpepbiBaHM€e U BBIXOJ U3 HETO.

EXTI. Haznauenne. Onucanue perucTpos.

Tatimepsr. OO1THE TTOHSTHS.

Crtpykrypa 6a30Boro taiimepa.

[Tpuniun opranuzanuu revepanuu [HIMM-curnana ¢ ucnosib30BaHUEM TaliMepa.
RGB-unTepdeiic nepenaun naHHbIX n300paxkeHus. Omnucanue BBHIBOIOB. BpemeHHBIC
JUarpaMMBl.

Kanpogsrit Oydep. TpeGoBanus k mamsTH.

PackpoiTe monsitTus LTDC u Chrom-ART Accelerator.

AL Onpenenenue. Knaccuduxarusi.

Pexxumel paboter AT B MukpokonTposiepe STM32F429.

ITAII. Onpenenenne. OCHOBHBIE CBOMCTBA.

9.1.3. IlpuMepHbBIi NepedeHb BOMPOCOB sl 3a1MTHI J1a00PATOPHBIX padoT

M3 Kakux 3TarnoB COCTOUT cOOpKa MPOrpaMMbl?

Kakoe naznauyenue y nporpammbl ST-LINK Utility?

Kakum 00pa3oM MUKPOKOHTpPOJIJIEp Y3HAET aapec Hayayia mMporpaMMsbl?

Kak paccuurats BepunHy creka?

Yro Takoe KOHBeWEp BBIIIOJIHEHUS KOMaHA?

Kakum 006pa3oM paccuuThiBaeTcs aapec TpedyeMoro peructpa’?

Kaxk ycranoButh 3 6uT B peructpe no aapecy 0x1000 B equnumy, npu 3TOM HE U3MECHUB
cocrosiHue pyrux out? OTBeT Ha accemObuepe

Yro Takoe ycioBHBIN nepexon?

[lepeuncante MHCTPYKLMHU U UX OMMCAHUE JUIS BBIOJIHEHHS 0€3yCIOBHOTO Mepexoa
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10. PeanusyiiTe anropuT™M ¢ HCIOJIb30BaHUEM s3bika accemOiuiep: Ecnmu R4 we paBen R3, To k R2
MIPUCBOUTH 5

11. Yro Oyner aenath MEKPOKOHTPOJIIEP TIPH 3aBEPIICHUH 00paObOTKH MpephIBaHUs?

12. Kakue perucTpbl OTBEUaOT 3a TJI00AIbHOE BKIIFOUCHHE M OTKIIFOUCHHE MPEPhIBAaHUMN ?

13. Co3znaiite 00pabOTUMK IS MPEPHIBAHUS U BHECUTE €T0 B TAOJUIy MPEPHIBAHUMN IO aJpecy
0x00000044

14. Kaxk Ha s3p1ke Cu yctanoBuTh B peructpe MODER 65oka GPIOB 8ii Out B enuHMILY, TP 3TOM
HE U3MEHUB JApyrue OUTHI?

15. Ipunnun padotsr HIUM

16. Kak B NVIC BxitounTts 58 npepbriBaHue?

17. Yro Takoe kaxpoBsiii Oydep?

18. Ckonbko ciio€B st GOpMHUPOBaHUS H300pAXKEHHUS UCIIONB3YETCS B JAHHOM KOHTpoJsuiepe?

19. Kakum 06pa3om paboTaTh C CEHCOPHBIM KpaHOM?

9.1.4. Tembl 1a00paTOPHBIX padOT

ACCEMBJIEP. JINMHEMHOE [TPOI' PAMMMPOBAHME. [TOPTHI BBO/IA-BBIBOJJA
ACCEMBJIEP. BHEIIIHUE TTPEPBIBAHN S

TAUMEPBI

PABOTA C DKPAHOM

ACCEMBJIEP JUISI ARM. CO3JIAHUE BA3OBOI'O ITIPOEKTA

ACCEMBJIEP. BETBJIEHU S U LIKJIbI

AN ol e

9.2. MeTonnueckne peKOMeHIalUN

YueOHBI MaTepuan u3iaraercsa B GopMme, MPeroiaraiiiei caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCETro y4eOHOro mpolecca.

HauaTp uzydeHue quCHMIUTMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecrnedeHusi. CamocrosiTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepuajaMH, BBIOTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI ISl Ty4YIIETO OCBOEHHUS MaTepHraia He0OX0IUMO PEryJIspHO
oOpamaTbCcsi K pEeKOMEHAYEeMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHET CTyAeHTa Ha cailTe YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIETOCTYTHBIMU HHTEPHET-TIOPTaIaMU, COACPKAIIUMHU
HayYHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHEKTaM
y4eOHOW AMCUUILIUHBIL.

[Ipu caMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM Ay
WHAUBUAYATbHOTO MOHMMAaHUS U OCBOEHMS MaTepuaja, BbIJIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITaTbCS COOTHECTH TEOPHUIO C MIPUMEpPAMHU U3
MIPAKTUKU;

— €CJIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BBISICHUTH UX
3HaYeHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATE HA MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh HHAUWBUIyaIbHbIE KOHCYJIbTAIlMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJIEKOMMYHUKAIUH.

[lo nucuuniavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacnimcanue BeOMHApOB | 3anucyu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / SJIEKTPOHHOM
KypHaJIe Mo TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU
310POBbsI H HHBAJINI0B

Jus nun ¢ OrpaHUYEHHBIMH BO3MOJMKHOCTSMH 3J0POBbS U HWHBAJIUJIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJbHBIE OLIGHOYHBIE MaTepuaibl, EPEeYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomonHUTENbHBIE MaTepHUalibl OLEHUBAHUA IJs JHUIl C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMU 3JI0POBbSI U MHBAJIUOB
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Kareropuu oby4aromuxcs

Buasl 1ooHUTENEHBIX OLEHOYHBIX
MaTepHuaioB

q)OpMI)I KOHTPOJIA U OLICHKHU
pe3yIbTaTOB OOYUECHHUS

C HapylIeHHsIMU cllyXa

TecTbl, TUChbMEHHBIC
CaMOCTOSTENIbHBIE PAOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE pabOThI

[IpenmyniecTBEHHO TUCHbMEHHAS
MpoBepKa

C HapyLIEeHUAMU 3pEHUS

CobecenoBaHue 1o BOIIPOCaM K
3a4eTy, ONpoc MO TePMUHAM

[Ipeumy1iecTBEHHO yCTHas
poBepKa (MHIUBUYaTBHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO alapara

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE pa0OThI, TMCbMEHHbBIE
CaMOCTOSITENIbHBIE PaOOTHI, BOITPOCHI

K 3a4eTy

[IpeumyiecTBEHHO
JUCTAaHIMOHHBIMU METOIaMH

C orpaHU4YeHHUSIMHU 110
o01IIeMe IUIINHCKUM
MOKa3aHHUIM

TecTbl, THCbMEHHBIC
CaMOCTOSTENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipenmy1iiiecTBEHHO MPOBEpPKa
METOJIaMH, ONPEIEISIOIIMMHUCS
UCXOS U3 COCTOSIHUS
oOyyJaromerocss Ha MOMEHT

MIPOBEPKH

9.4. MeToauuecKkue PEKOMEHIAIUHA MO OCHOYHBIM MaTepuadamM AJd JUIl ¢ OrPpAaHUYCHHBIMHA
BO3MOKHOCTSAAMH 310POBbA U HHBAJINI0B

Jist Ui ¢ OTpaHUYEHHBIMH BO3MOYKHOCTSMH 3JI0POBbS U MHBAJIHUIOB MPEAyCMaTPUBACTCS
nocTymnHas popMa npeaoCTaBICHHs 3aJaHHIA OIICHOYHBIX CPEIICTB, & UMEHHO:

— B Ie4aTHou (opme;

— B Ie4aTHOH (hopMe ¢ YBEITUYCHHBIM IIPUPTOM;

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— METOJIOM YTCHUS aCCUCTCHTOM 3aJ]aHHs BCITYX;

— MPEIOCTaBICHHE 3aIaHNUs C UCIIOJIB30BAHUEM CYPJIOTIEPEBO/IA.

JIumam ¢ orpaHUYEHHBIMH BO3MOXXHOCTSIMHU 3[I0POBbSl U MHBAIUIAM yBEIHMYHBACTCS BPEeMsl Ha
MOJATOTOBKY OTBETOB Ha KOHTPOJIbHBIC BOMPOCHI. [[s Takux oOydaroIIMXcs MpeaycMaTpUBaeTCs
nocTymnHas popMa npeoCTaBICHH OTBETOB HA 33aJJaHHs, 2 UMEHHO:

— MUChMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHUEM YCIIYT aCCHCTEHTA;

— MPEJICTaBJICHUE OTBETOB YCTHO.

[Ipouenypa oneHUBAHHUS PE3yIbTATOB OOYYCHHUsS JHUIl C OTPAHUYCHHBIMHU BO3MOXKHOCTSIMHU
3I0pPOBbSI U MHBAIUOB 0 JAUCIUILIMHE TPEIyCMaTPUBACT MPEAOCTaBlIeHUE HHPOopManuu B hopmMax,
aJIalITUPOBAHHBIX K OTPAHUYCHHSIM UX 3JI0POBbsI U BOCIIPHATHSL HH(POPMAIIUH:

Jst i ¢ HapyIeHUsIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I€YaTHOW (hOpMe YBEIUICHHBIM IPUPTOM.

Jst i ¢ HApyIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

J1s i1 ¢ HAPYIIEHHUSIMU OTIOPHO-IBUTATEJIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

[Ipu HEOOXOMMMOCTH JJISI JUIl C OTPAHHUYCHHBIMU BO3MOXKHOCTSIMH 3J0POBbsI U MHBAJIHJIOB
mpoIielypa OlCHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOXKET MPOBOJAUTHCS B HECKOJIBKO 3TATIOB.
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