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3auer 7

Tomck
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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. 3yueHne OCHOB NpPOrpaMMHUPOBAHUS MHUKPOKOHTPOJUIEPOB, BKJIOYAIOIIETO pPEaIu3alUIo
OTepaIMOHHBIX cUCTeM peaibHoro Bpemenu (OCPB), ynpaBnenue nporeccamu, ynpaBlieHUE NaMSThIO,
yIpaBJIEHUE BBOIOM-BBIBOJOM.

1.2. 3agauy AUCHUILIUHBI

1. ChopmupoBath U pa3BUTh TEOPETHUYECKHE 3HAHUS OCHOBHBIX METOJIOB MPOTrpaMMHPOBAHUS
MHKPOKOHTPOJIJIEPOB C UCIIOIL30BAHUEM OIEPAIMOHHBIX cucTeM peanbHoro BpemeHu (OCPB).

2. ChopmupoBaTh NpaKTHYECKHE HABBIKM BHIOOpa U NPHUMEHEHHUS TEXHOJOTUU
NporpaMMHUpPOBaHUs AJs 3ajJay aBTOMaTu3zaluu o0paboTku MHPOpPMAIUU C HNPUMEHEHUEM
MHUKPOKOHTPOJIIEPOB.

2. MecTo aucuunannsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunast (Moayan).

Yacte Otoka gucrmiing: O0g3aTeIbHas 4acTh.

Monyne quctumius: Moayns cnenansHocta (special hard skills - SHS).

Nunexc qucuumiunasl: 51.0.03.24.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHus: TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInn 1 HHAUKATOPBI UX JOCTHIKEHUS
WNHauKaTOpsl OCTHKEHUS [Tnanupyemble pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUIMHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN
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OIIK-7. Cnocoben
C03/1aBaTh MPOrPaMMbI
Ha A3BIKC BBICOKOI'O
YPOBHS, IPUMEHSATH
CYIICCTBYIOIINE
peanusanuu CTpyKTyp
JNAHHBIX U aJIFOpI/ITMOB

OIIK-7.1. 3HaeT ocHOBHbIE
KOHCTPYKLIUHU B OMOIHOTEKH
SI3BIKOB TIPOTPAMMHUPOBAHHS,
TPUHIHITBI TTOCTPOSHUS
pOTpaMM B IPOIIETypHO-
OPHUEHTHUPOBAHHOMN U
00BEKTHO-OPUEHTUPOBAHHOMN
napaaurmax

OCHOBHBIE CTPYKTYpPBbI JaHHBIX U CIIOCOOBI UX
peanu3alnny Ha s3bIKE IPOrPAMMHUPOBAHMS;
(YHKIHHU OTIEPAIMOHHBIX CUCTEM PEaTbHOTO
BPEMEHH, OCHOBHBIE KOHIICTILIUHU YIIPABIICHUS
IIpoLiecCOpaMu, NaMsAThI0, BCIOMOTaTEIbHOU
MIaMAThI0, YCTPONCTBAMHY;

KPUTEPHUH OLIEHKU YPPEKTHBHOCTH
OIEPALMOHHBIX CUCTEM;

apxurektypy MK;

OIIK-7.2. YmeeT
pEaT30BBIBATH aJTOPUTMBI
Ha SI3bIKE IPOTPAMMHUPOBAHUS,
paboTaTh ¢ MHTETPUPOBAHHON
cpenoi pa3paboTKu
MIPOrpaMMHOTO 00eCTIeUeHNUS,
MIPOBOJIUTH OIICHKY
BBIYUCIIUTEILHON CIIOKHOCTH
IropuT™Ma

MIPOEKTHPOBATH CTPYKTYPY H apXUTEKTYpPy
MIPOTrPaMMHOTO 00ECTICUCHHSI C
UCTIOJIb30BAaHUEM COBPEMEHHBIX METOOTIOTHIA
Y CPEJICTB aBTOMATH3AIIUU TIPOCKTUPOBAHUS
MIPOTrPaMMHOTO 00ECTICUCHHSI;

MIPOBOIUTH KOMIUIEKCHOE TECTUPOBAHUE U
OTJIAJIKy TIPOTPAMMHBIX CUCTEM;
MIPOEKTHPOBATH U KOJUPOBATH AJITOPUTMEI C
co0moIeHreM TpeOOBaHUN K KAYECTBEHHOMY
CTHITIO TIPOTPAMMHUPOBAHUS,

peaTn30BBIBATH OCHOBHBIC CTPYKTYPBI
JTAHHBIX ¥ 0a30BBIC AITOPUTMBI CPEICTBAMU
SI3BIKOB TPOTPaMMHUPOBAHHS;

OIIK-7.3. Bnaneer HaBbIKaMH
BbIOOpa U pa3pabOTKu
QITOPUTMOB NIPH PEILICHUH
TUIOBBIX 33734
pOTrpaMMUPOBAHUS,
pa3pabOTKU M TECTUPOBAHUS
porpaMMm MO MOCTaBIEHHOU
cneuudukanuu

HaBBIKAMHU TIPOCKTHPOBAHUS MIPOTPAMMHOTO
obecrieuenns st MK ¢ ucnons3oBaHueM
CPEICTB aBTOMATHU3AI1H,

HaBBIKAMHU Pa3pabOTKH, TOKYMEHTUPOBAHUS,
TECTHPOBAHUS M OTJIAJKH ITPOTPAMMHOTO
ob6ecrieuenus st MK B COOTBETCTBHH C
COBPEMCHHBIMH TEXHOJIOTHSIMH U METO/IaMHU
POrPaMMHUPOBAHUS;

HaBBIKAMHU TIPOTPAMMHUPOBAHUS C
UCTOJIb30BaHUEM d(D()EKTUBHBIX peaTU3allHii
CTPYKTYP JQHHBIX U aJITOPUTMOB;

HaBBIKAMHU Pa0OTHI C ONIEPAI[IOHHBIMHU
CHUCTEMaMH pealibHOT'O BPEMEHHU;

HaBBIKAMHU Pa0OThI C TEXHUYCCKOU
JOKYMEHTAIIUCH HA KOMITOHCHTBI
ABTOMATH3MPOBAHHBIX CHCTEM Ha PYCCKOM M
WHOCTPAaHHOM SI3bIKaX;

HaBBIKAMHU Pa3pabOTKH MPOrPaMMHBIX
MOJTYJICH, peau3yIOINX 3a1a49H, CBA3aHHBIC C
obecreyeHreM 0€30MaCHOCTH OMEePAIIMOHHBIX
CHCTEM PeaJibHOTO BPEMECHU

IMpodeccuonanbHbIe KOMIIETEHIIUH

4. O0beM IMCUMIIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJHYeCTBA aKa/leMHYeCKUX YacoB,
BblJIeJIEHHBIX HA KOHTAKTHYI0 pa0oTy 00y4aroiuxcsi ¢ npemnojaaBarejieM
U HA CAMOCTOSITEJIbHYI0 Pa00oTy 00y4Yaromuxcs

06111351 TPYAOCMKOCTD JUCIHUIIJIMHBI COCTABJIACT 3 3a4eTHEIX CIWHUII, 108 AKaICMHUYCCKUX 4aCOB.
Pacnpe,ueneHHe TPYAOCMKOCTH JUCHUIUIMHBI 110 BUAAM yqeGHoﬁ ACATCIIBHOCTU MPCACTABICHO B

tabiuue 4.1.
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Tabmmma 4.1 — Tpy10eMKOCTh AUCIUIUIMHBI TTO BUAAM YUY€OHOM NeSITeIbHOCTH

Beero |Cemectpsl
4acoB 7 cemectp

Bunpl yueOHOI nesTenbHOCTH

KonTakTHas aynuTopHas padora 00y4alomuxcs ¢ npenojaBaresaeM, BCero 50 50
JlexuroHHBIE 3aHATUA 18 18
JlaGopaTopHblie 3aHATHS 32 32
CamocrosiTeibHas padoTa 00y4alOIIUXCs, B T.4. KOHTAKTHasI 58 58
BHeayIUTOPHas padoTa 00y4yarommxcs ¢ nMpenojaBaresieM, BCero
[TonroroBka k 3auery 10 10
[ToaroroBka K TECTUPOBAHUIO 8 8
[ToaroTroBka k 1abopaTopHOiil paboTe, HaNMCaHUE OTYETa 40 40
OO0mas Tpya0eMKOCTh (B 4acax) 108 108
Oo6mas TpynoeMKkocTh (B 3.€.) 3 3

5. CTpykTypa u coaep:kaHue JUCUMILIHHbI
5.1. Pa3nennl (TeMbl) JUCHUIJIMHBI U BUABI Y4eOHOH 1eATeJIbHOCTH

CTpykTypa IUCHUIUIUHBI IO pa3aenaM (TeMaMm) u BUJaM y4eOHOU JesSTeNTbHOCTH MPUBEICHA B

tabmume 5.1.
Tabnuma 5.1 — Pa3aenst (TeMbl) AUCHUILINHBL U BUABI YUEOHOH IEATEIbHOCTH

HazBanus pasnenoB (Tem) Jlex. | JIao. Cawm. Bcero vacos dopmupyemsbie
JACITUATITUHBI 3aH., 4 | pad. | pab.,u |(06e3 3Kx3ameHa) KOMITCTCHITH
7 cemecTp
1 ApxuTekTypa MUKPOKOHTpPOJUIEpA 4 - 4 8 OIIK-7
2 AccembOiepbl 4 8 14 26 OIIK-7
3 OnepalvoHHbIE CUCTEMBI 10 24 40 74 OIIK-7
pEaJIbHOTO BPEMEHU
Uroro 3a cemectp| 18 32 58 108
HUroro| 18 32 58 108

5.2. Conep:xanue pa3aesioB (TeM) IUCHUANINHbBI

Copepxanue pa3aenoB (TeM) TUCUUTUINHGI (B T.Y. MO JIEKIHUSIM) IPUBEICHO B Tabmuiie 5.2.
Tabmuma 5.2 — Coneprkanue pa3ienoB (TeM) TUCIUILIMHEI (B T.4. IO JEKIUSIM)

TpynoemkocTb
Haspanus paznenoB | ConepskaHue pas3zienoB (TEM) TUCIUILIAHBI dopmupyemsbie
(TeM) TUCIMIUIMHBI (B T.4. TIO JICKITUSIM) (IeKUHOHHEIE KOMIIETEHI[U
3aHATHUSA), U
7 cemecTp
1 Apxurektypa CucreMHOe POrpaMMHUpPOBaHHUE. 2 OIIK-7
MUKpPOKOHTpoJUIepa | MHOTOYpOBHEBAsI OpTaHHU3AIIHSL.
ApXUTEKTYypHbIE OCOOEHHOCTH Pa3IMYHbIX
CUCTEM B 3aBUCHUMOCTH OT 00JIacTH
MIPUMCHCHHSI.
[Iponieccop vs MUKPOKOHTPOJLIED. 2 OIIK-7
Oco0eHHOCTH apXUTEKTYPhI
MUKPOKOHTPOJIIepOoB. CErMeHTHI U
CerMeHTHbIe peructpbl. Onaru
MuKpormnpoiieccopa. CriocoObl oOpraHu3anuu
namsatu. opMaThl MAIIUHHBIX KOMaH]I.
CrnocoOsI agpecanuu.
Hroro 4
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2 AcceMbnepsl Oransl MOAr0TOBKU IporpaMm. TpaHcasus 2 OIIK-7
U UHTEpHnpeTanusa. Makponpoieccop.
Casi3pIBaHNE
[IporpammupoBanue Ha si3bIke Accemouep. 2 OIIK-7
Cunrakcuc Accembnepa. Komanap
Y JTUPEKTUBHI accemoepa
Hroro 4
3 OnepanuoHHbIE HNHcTpyMeHTBI pa3paboTuynKa BCTPAaNBACMBIX 2 OIIK-7
CHUCTEMBI pealibHOTO | cucTteM. OnepaluoHHbIE CUCTEMBI
BpEMEHHU MIPUMEHSAEMbIC BO BCTPAaUBAEMBIX CHCTEMaX.
OrnepallnOHHBIE CUCTEMBI PEAIBHOTO
BpPEMEHU KJIACCH(HUKAINA 0COOCHHOCTH.
VYnpasnenue 3agayamu. [InaHupoBIIUK 2 OIIK-7
3a/1a4, AJTOPUTMBI IJTAHUPOBAHUSL.
VYnpasnenue namateio B OCPB. 2 OIIK-7
VYmpasnenue ouepensmu. O6paboTka
npepsiBaHuil. TaliMepsl.
[Toroxo6e3onacHocTs. [loHATHE TOTOKA U 2 OIIK-7
npouecca. MexaHu3mbl
MMOTOKOOE30MMacHOCTH. MBIOTEKCHI.
Cemadopsl. Kputnueckue cekimu
VYrpasneHue sHEpPronoTpeoIeHEM. 2 OIIK-7
Otnaaka u TpacCUpOBKa
Hroro 10
Hroro 3a cemectp 18
Hroro 18
5.3. [IpakTuyeckue 3aHATHS (CEMUHAPbI)
He npenycMoTpeHo y4eOHbBIM MIIaHOM
5.4. JlaGopaTopHble 3aHATHS
HanmenoBanue 1abopaTopHbBIX paboT MpUBEICHO B TadmuIEe 5.4.
Tabmuia 5.4 — HauMmeHoBaHue 1a00paTOPHBIX padboT
Haszpanus pasnenos dopmupyemble
(TeM) AMCLIMILTHHDI HaumenoBanne naboparopHeix pabotr |TpymoeMKocTs, 4 KOMITETCHIIHH
7 cemecTp
2 AccembOiiepbl 3HaKoMCTBO ¢ AcceMOiepom 4 OIIK-7
KomOuHupoBaHHbIE TPOrpaMMBbI. 4 OIIK-7
Opranu3zanys noanporpaMm
Uroro 8
3 OnepalMoOHHbIE Bxo/1b1 1 BBIXO/II MUKPOKOHTpOJLIIEpPA 4 OIIK-7
CUCTEMBI PCATIBHOTO  |Pabota ¢ cencopamu B OCPB 4 OIIK-7
BPCMCHH [TOTOKHM U MEXAHU3MBI CUHXPOHHU3ALH 4 OIIK-7
Peanuzanusg ceTeBBIX B3aNMOIEHCTBUN 4 OIIK-7
OCPB
3nakomctBo ¢ OCPB 4 OIIK-7
ABTOMAaTHU3MpOBaHHAS cUcTeMa cOopa 4 OIIK-7
JTAHHBIX
Hroro 24
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Uroro 3a cemectp 32
Hroro 32

5.5. KypcoBoii npoekT / KypcoBasi padora
He npenycMoTpeHo y4eOHbBIM MIIaHOM
5.6. CamocTosiTeqbHast padoTa

Bunbl caMmocToATeTbHOM paboThI, TPYJOEMKOCTh U (DOPMHUPYEMbIC KOMIICTCHIIMH TIPEICTaBICHBI B
tabnuue 5.6.
Tabmuia 5.6. — Buabl caMocToATeIbHOU PabOThI, TPYIOEMKOCTh B (DOPMHPYEMbIE KOMIICTCHIIUN

HasBanus pasnenos | Bunsl camocrosrensHont | Tpynoemkocts, | dopmupyeMblie Dopmsbl
(Tem) TUCUUTLTUHBI paboThI q KOMIIETCHIIUH KOHTPOJIA
7 cemecTp
1 Apxurekrtypa [ToaroroBka k 3auery 2 OIIK-7 3ayér
MUKPOKOHTpOJUIEPA | [JoaroroBKa K 2 OIIK-7 TectupoBanue
TECTUPOBAHUIO
HUroro 4
2 AccembOiiepbl [ToaroroBka k 3auery 2 OIIK-7 3auér
ITogroroska k 2 OIIK-7 TectupoBanue
TECTUPOBAHUIO
[ToaroroBka k 10 OIIK-7 JlabopaTopHas
nmabopatopHo¥ padore, paborta
HalucaHue oT4eTa
Hroro 14
3 OnepauuoHHbIE [ToaroroBka k 3auery 6 OIIK-7 3auét
CUCTCMbI pCaIbHOTO | [JoaroToBKa K 30 OIIK-7 JlaGoparopHas
BpEMCHHU nmabopatopHo¥t padore, paborta
HalycaHue oT4eTa
IToaroroBka x 4 OIIK-7 TectupoBanue
TECTUPOBAHUIO
Uroro 40
Uroro 3a cemectp 58
Hroro 58

5.7. CooTBeTcTBHE KOMIIETEHUMH, ()OPMUPYEMBIX IPH U3YUYEHUU TUCUMUIIMHBI,
U BU/0B YU4eOHO 1esiTeJIbHOCTH

CooTBercTBUE KOMIETEHIMH, GOPMUPYEMBIX NPU U3YyUYEHHH AUCHUIIINHBI, U BUJIOB y4eOHOM
NesITeIbHOCTH NPEeICTaBIeHO B Tabnuie 5.7.
Tabnuua 5.7 — CooTBeTCTBHE KOMIETEHLUH, (OPMUPYEMBIX MPU U3yUYECHUH JTUCLMILIMHBI, U BUIOB

3aHSITUA
Buapl yaeOHOM AesTENbHOCTH
dopmupyembie KOMIETEHIINH DopMBbI KOHTPOJIS
Jlek. 3aH. |JIa6. pab.|Cam. pab.
OIIK-7 + + + 3auér, JlTaboparopnas padora,
TecTtupoBanue

6. PeliTuHroBasi cucreMa /Ui OLlEHKH YCIIeBAeMOCTH 00y4Yal0INXCs
6.1. bajuibHbIE OLEHKH 1JI (POPM KOHTPOJIA

bannbeHbIe o1IeHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6. 1.
Tabmuia 6.1 — banipHbIE OLIEHKH
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. . | MakcumanbHbIi Oami
MaxkcuMabHbIN MakcuManbHbIN
3a IEPUOJ MEXKIY Bcero 3a
DopMbl KOHTPOJIS 6amn Ha 1-y1o0 KT ¢ 0asut 3a mepuos
2KT u Ha xoHen CEMECTp
Hayana cemectpa | Mexay 1KT u 2KT
cemecTpa
7 cemecTp
3auér 0 0 30 30
Jlaboparopnas padoTa 7 14 35 56
TectupoBanue 4 5 5 14
Hroro makcumym 3a 11 19 70 100
(58} (i}
Hapacratomum urorom 11 30 100 100

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

[TepecueT 6anoB B OLIEHKH 3a TEKYIIUHA KOHTPOJIb MIPEACTABICH B TabmuIie 6.2.
Tabmmia 6.2 — Ilepecuet 6asIoB B OIEHKH 32 TEKYIINI KOHTPOJIh

banibl Ha naTy TEKyero KOHTpoIs Onenka

>90% ot MakcuMalIbHOI cyMMbI OaiioB Ha gaty TK 5

Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamsioB Ha naty TK

Ot 60% 10 69% OoT MakcuManbHOI cymMMbl OamioB Ha naty TK

N|W | B~

< 60% oT MakcuMalIbHOI cyMMbI OaiioB Ha gaty TK

6.3. Ilepecuetr cyMMbI 02/1710B B TPAAUIIHOHHYI0 M MEKIYHAPOAHYIO OLIEHKY

[TepecyeT cyMMBbl 6asioB B TPAJUIIMOHHYIO U MEXAYHApPOJHYIO OIIEHKY MPEJCTaBIEH B TaOIHIe

6.3.
Tabmuma 6.3 — Ilepecuer cymMMbl 6AJIIOB B TPAIUIIMOHHYIO U MEXKTYHAPOIHYIO OLIEHKY
Hroroas cymma 6asios,
Onenka YUYUTBIBAET YCIICIIHO CIAHHBIN Onenka (ECTS)
IK3aMeH
5 (oTIM4YHO) (3a4TEHO) 90— 100 A (OTJIIMYHO)
4 (xopor1o) (3a4TeHO) 85 -89 B (ouens xoporo)
75 -84 C (xoporo)
70 — 74 D (yaoBneTBOpUTENHHO)
3 (yAOBIETBOPUTENBHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HeyIOBJIETBOPUTEIHHO) (HE 3aUTEHO) Hwxe 60 6amios F (meynoBnerBoputreabHO)

7. YueOHO-MeTOAnYecKoe 1 MH(OPMAIIHOHHOE o0ecneyeHue TUCIUTIIHHbI
7.1. OcHOBHas JqUTEpaTypa

1. IIporpamMMupoBaHre MUKPOKOHTPOJIIEPOB ¢ ucrnonb3oBanueM IDE : yue6Hoe nmocobue / C. .
Tropun, 1. A. Kossuisies, E. 10. lanunosa, A. 1O. T'opoaunos ; nox peaakuueit C. @. Tropuna. —
[Tepms : ITHUITY, 2021. — 100 c. — ISBN 978-5-398-02583-5. — Texkcr : anekTpoHHbIH // JIaHsb :
AJIEKTPOHHO-OMOIMOTEeYHAas cucTeMa. — PexXuM roctyna: st aBTOpHU3. MOJIb30BaTENeH. [ DIeKTPOHHBIH
pecypc]: — Pexxum poctyma: https://e.lanbook.com/book/239882.

2. MarromuH, A. O. [IporpaMmMupoBaHre MUKPOKOHTPOJIEPOB: cTpaTerus u Takrtuka / A. O.
Martomun. — Mocksa : JIMK IIpecc, 2017. — 356 ¢. — ISBN 978-5-97060-098-6. — TexkcT :
9JEKTPOHHBIN // JlaHb : 3MEKTPOHHO-OMOIMOTEUHAss cucremMa. — Pexum noctyma: Jjisi aBTOpHU3.
MOJIb30BaTeNeH. [ DIeKTpoHHBIN pecypc]: — Pexum moctyma: https://e.lanbook.com/book/93261.

7.2. lonoTHUTEIbHAS JIUTEPATypa
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https://e.lanbook.com/book/239882
https://e.lanbook.com/book/93261

1. Uadopmatuka. Accembiep ans nporeccopa i8086: Yuebnoe mocodue / B. I1. KomyOunckuii, E.
A. IloramoBa - 2013. 93 c¢. [DnexkTpoHHBH pecypc]: — Pexum pgocrtyna:
https://edu.tusur.ru/publications/4543.

2. Kmouapés, A. A. [IporpammupoBanre MEKpOKOHTposuiepoB STM32 : yaeOHoe mocobue / A. A.
Kmrouapés, K. A. Kounn, A. A. ®omenkoBa. — Cankt-IletepOypr : I'YAII, 2023. — 196 c. — ISBN
978-5-8088-1829-3. — Tekcr : anekTpoHHBIN // JIaHb : 37€KTPOHHO-OMONIMOTEUHAs cucTemMa. — Pexum
JOCTyma: JJis aBTOPHU3. NoOJib3oBaTeliel. [DIEKTpOHHBIM pecypc]: — Pexum npocrtyna:
https://e.lanbook.com/book/341030.

3. lampos, M. U. IIporpammupoBanne MUKpokoHTposiepoB cemeiictBa CORTEX-M : yuebHOE
nocobue / M. 1. llampoB. — Mocksa : PYT (MUUT), 2020. — 88 c. — Tekcr : anmekTponHbIi // JIaHb :
AJIEKTPOHHO-OMOMIMOTEeYHas cucTeMa. — Pexxum goctyma: st aBTOPHU3. T0JIb30BaTeNel. [ DIeKTPOHHBIN
pecypc]: — Pexxum moctymna: https://e.lanbook.com/book/175969.

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

1. IIporpamMMupoBaHre MEUKPOKOHTPOIIIEPOB ¢ ucnonb3oBanueM IDE : yaeoHoe mocobue / C. .
Tropun, [. A. Kossuises, E. 10. lanunosa, A. FO. 'opoaunos ; nox peaakuueit C. @. Tropuna. —
[Tepms : ITHUITY, 2021. — 100 c. — ISBN 978-5-398-02583-5. — Texkcr : anekTpoHHbIH // JIaHsb :
AJIEKTPOHHO-OMOIMOTEeYHAs crcTeMa. — PexuM moctyna: it aBTOpHU3. MOJIb30BaTENeH. [ DIEKTPOHHBIN
pecypc]: — Pexum noctyna: https://e.lanbook.com/book/2398827category=935.

2. CucteMHOe TporpaMMHUpoBaHue: MeToauyeckue ykazaHus 1o JIabopaTOpHBIM paboTtawm,
MPAKTHYECKUM 3aHATHSAM, CAMOCTOSTEILHOW U HHIANBUAYanbHOH padore / A. C. Pomanos - 2018. 129 c.
[DnexTponHsbIi pecypc]|: — Pexum gocryna: https://edu.tusur.ru/publications/7389.

7.3.2. Y4yeOHO-MeTOAUIECKHE IOCOOUS NJIsl JINII
C OrPAaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbsI 1 HHBAJIU/I0B

Y4ebHO-MeToAnUECKHEe MaTepUalbl sl CAMOCTOSTEILHON U ay JUTOPHOI paboThl 00yYaromuXCst
W3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 3JJ0POBbSI M HHBAJIUOB MPEIOCTABISIOTCS B (JopMax,
aJIalITUPOBAHHBIX K OTPAHUYCHUSIM UX 3I0POBbS U BOCTIPUITHS HHPOPMALINH.

Jst i ¢ HapylIeHusIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€YaTHOW (hOpMe YBEIUICHHBIM IPUPTOM.

Jst i ¢ HAapyIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOU (opme.

J1s i1 ¢ HAPYIIEHHUSIMU OTIOPHO-IBUTATEJIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

7.4. CoBpeMeHHbIe Tpo(deccuoHATIbHBIE 0a3bI JAHHBIX
1 UH(OpPMAIHOHHBIE CTIPABOYHbIE CHCTEMbI

1. Tlpu u3yyeHUHn NUCUUIIIMHBI PEKOMEHAYETCS 00palaTbCsd K COBPEMEHHbIM 0a3aM JaHHBIX,
MH(POPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cHcTeMaM, K KOTopeiM Y TYCVYPa oTkphIT gocTyi:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepuajibHO-TEXHHYECKOE U POrpaMMHoOe odecrnedyeHre JUCHMIITIHHbI
8.1. MaTepuajibHO-TeXHHYECKOE U MPOrPpaMMHOe oOecriedeHue 1JIsl JeKIUOHHBIX 3aHATH I

Jlns mpoBeneHus 3aHATUN JEKIIMOHHOTO TUIA, TPYIIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTALU,
TEKYILEro KOHTPOJISI ¥ IIPOMEKYTOYHOM aTTeCTAllMN UCTIONb3yeTCs yueOHast ay TMTOPHS C JOCTATOYHBIM
KOJIMYECTBOM TOCAI0UHBIX MECT Ui y4eOHOH rpymbl, 000pyJOBaHHAs JOCKOW U CTaHAAPTHON yueOHOM
Mebenbio. MiMeroTes MynbTUMeInitHOe 000pyI0OBaHUE U yueOHO-HATIIAAHbIE TTOCOOUS, 00eCIIeUnBaOIIe
TEMATUYECKHE NIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

8.2. MaTepI/IaHbHO-TeXHI/IquKOC n nMporpammHoe odecneyeHue A9 HaﬁopaTOprIX paﬁoT

JlaGopaTopus 3amuThel HHGOpManuu B cuctemax MHTepHeTa Beuieil: yueOHas ayiuTopus AJist
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NpOBEEHUs 3aHATUN MNPaKTUYECKOrOo TUMA, ydyeOHas ayaUTOpHUs Ui MPOBEACHUS 3aHATUU
naboparoproro tumna; 634045, Tomckas obnacte, . Tomck, yn. KpacHoapmeiickas, a. 146, 707 ayn.

Onucanue uMeroerocss 000pya0BaHus:

- UnTepaktuBHas nocka Samsung LH75SQBHRTBC/CI;

- Moayns UMDK-RFU aganTtepa BHEIIHUX TaTYUKOB;

- Moaem paaunocetu LoRa;

- Moayne UMDK-LIT natunka ecTeCTBEHHOW OCBEIIEHHOCTH;

- Moayns UMDK-THP natunka temmneparypsl, BIaKHOCTH, AaBJICHUS BO3/1yXa;

- Moayne UMDK-6FET ynpaBneHust Harpy3kaMu MOCTOSIHHOTO TOKa;

- Ucrtounuk ntmradug 12 B 1,5A;

- Uctounuk ntmranusg 5B 2A;

- Moayns UMDK-LMT BHeWHUX TE€PMOJATUYHUKOB;

- Moayns UMDK-SOUND paTuynka 3ByKOBOTO J1aBJICHUS;

- Mynstumerp UT-139C;

- YauBepcanpHas 1adboparopusi Analog Discovery 2;

- UMDK-PIR;

- STM32FODISCOVERY;

- Otnamounas miara Ha 6aze MCU STM32F051R8T6 (ARM Cortex-MO0), ST-LINK/V;

- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTers.

[IporpamMmmHoe obecrieueHue:

- OC Ubuntu 16.04;

8.3. MaTepua/ibHO-TeXHNYECKOE U POrpaMMHOe o0ecredyeHue 1Jisl CaMOCTOSATeIbHOM padoThI

Jlist caMoCTOSATeNbHOUW pabOThl UCTIONB3YIOTCS YUeOHbIE ayaUTOPHUH (KOMIIBIOTEPHBIE KIIACCHI),
PacToNOKEHHBIC IO apecaM:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnexkr, a. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetickas, 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 UMeEIOIerocss 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJKITIOUCHBI K ceTu «MHTepHEeT» U 00eCnednBaloT JOCTYI B IJIEKTPOHHYIO
nHpopManoHHO-00pa3oBarebHylo cpeny TYCYPa.

[TepeueHs mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepuaanO-TeXHquCKoe odecrneuyeHue AUCHUINJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSIMHA 310POBbA U HHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI M MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCITIOJIb30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaaIbHOro Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ O0y4YarOUIMMHCA C HAPYUWIEHHSMH CJyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yueOHol nHpopMaImy B JOCTYIHBIX opMax, MOOMIIBHON CUCTEMBI MTPEINOJaBaHUs
JUTsL 00YYaIOIIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayAuTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydYaromuecs: ¢ HapyIIeHUeM CiyXa, 000pyJa0BaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHSIX ¢ 00yUYaIONIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPETYyCMOTPEHO MCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YJAAJIEHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha 3KpaHe) NMpH MOMOILHM BUACOYBEIUUHUTENEH 19 KOMPOPTHOTO
MIPOCMOTpa.
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[Ipu 3aHgATHAX ¢ OOYyYalOIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammapara
HCIIONB3YIOTCS allbTepHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U APYyrue TEXHUYECKUE CpeacTBa
npuema/rnepeaadyn yueOHoW nHGOpMaIMU B JOCTYHMHBIX GopMax, MOOMIIBHON CUCTEMBI OOYyUYCHUSI IS
JIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIe MaTePUAJIbI M METOAUYECKHE PEKOMEHIAMY 110 OPraHU3aAMH U3yUeHUsl
JUCIUTIINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB JJIsl TEKYIIEro KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUM

JIyist olleHKHU cTeneHru COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 3a AUCIUTIIINHOMN
KOMITETEHIINI HUCTIONB3YIOTCS OLICHOYHBIE MaTepUallbl, MpeAcTaBiIeHHbIC B Ta0muIe 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLIECHOYHBIC MATSPHAIIBI

Hasparus paszenos (Tem) PopmupyemEIe ®opmbl koHTpoIsi | OueHounsie marepuans (OM)
JUCLIUIUINHBI KOMIIETEHIINU
1 Apxutektypa OIIK-7 3auér [Iepeuens BonpocoB it
MUKpPOKOHTpOJUIEpa 3aueTa
TectupoBanue [IpumepHsIii nepeyeHb
TECTOBBIX 3a/laHUM
2 AccembOiepsl OIIK-7 3auét [Tepeuens BompocoB Jist
3aueTa
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3a/laHNUN
3 OnepanoOHHbIE CUCTEMBI OIIK-7 3auér [Iepeuyens BonpocoB 1
peaIbHOTO BPEMEHU 3aueTa
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIii IepeyeHb
TECTOBBIX 3a/laHUN

Hlxana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHUPYEMBIX PE3yJbTAaTOB OOyYEHHS IO
JTUCIUILIMHE TpUBeAcHa B Tabiuie 9.2.
Tabnuna 9.2 — Illkana oneHku cHopMUPOBAHHOCTHU IUIAHUPYEMBIX PE3YJbTATOB OOyYEHHUS IO

JAUCLUILIMHE
dopmynupoBka TpeOOBaHUH K cTeneHH C(HOPMUPOBAHHOCTH
Ornenka banner 3a OM TJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HeyIOBJIETBOPHUTEIHHO) | MAKCUMAJIBHOH | MM ()parMeHTapHbIC YMEHUH UITU HAaBBIKOB WJIN
CYMMBI 0aJII0B 3HAHUSA YaCTUYHO ¢parmeHTapHble
OCBOEHHOE NpUMEHEHUE
yMEHHue HaBBIKOB
3 ot 60% no o0mue, HO HE B 1I€JIOM YCIICIITHO, B 1IEJIOM
(YIOBJIETBOPUTEIHHO) 69% ot CTPYKTYpPHUPOBAHHBIC HO HE YCIEITHOE, HO HE
MaKCUMAaJIbHON 3HaHUS CUCTEMAaTUYECKU | CUCTEMAaTHUECKOe
CYMMBbI 0aJIOB OCYIIECTBIISIEMOE pUMEHEHHE
yYMEHHUE HaBBIKOB

CornacoBaHa Ha noptane N2 76270 10



4 (xoporo) ot 70% no c(hOpMHUPOBAHHEIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue yCIIEITHOE, HO yCIENIHOE, HO
MaKCHMaJIbHOM OTJICITbHBIC coJieprKaIniue COJIepIKaIIue
CYMMBI Oa1oB HpO6JI€MI>I 3HAaHUA OTACJIIbHBIC OTACJIBHBIC
poOesbl yMEHUe poOebI
[IPUMEHECHUE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopmupoBaHHble | CHOPMHUPOBAHHOE YCHENTHOE U
MaKCUMAaJIbHOW | CHCTEMaTHYECKHUE yYMEHHUE CUCTEMaTHUYECKOE
CYMMBI 0aJUTOB 3HAHUS pUMEHEHUE
HaBBIKOB

[Ikana KOMIUIEKCHOW OLIEHKH CPOPMHUPOBAHHOCTH KOMIIETECHIMI MprBeieHa B Tabmuie 9.3.

Tabmuma 9.3 — [llkana KOMITICKCHOM OIICHKH C(OPMUPOBAHHOCTH KOMITCTESHITHI

Ornenka

dopmynupoBKa TpeOOBAHUH K CTETICHH KOMIIETEHITHH

2
(HEeyAOBIIETBOPUTEINIHHO)

He nMeet He0OXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase

nJIn

3HaTh HA YPOBHE OPUEHTHPOBAHMS, ITpeicTaBleHUi. O0yJaronuiics 3HaeT
OCHOBHBIC HpI/I3HaKI/I 1501051 TepMI/IHI)I I/ISY‘IaCMOFO DJICMCHTA coz[epmaHI/m, nux
OTHECEHHOCTH K ONPEJICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, I/I306pa)KCHI/I$[X MM CXe€Max " 3HAa€T, K KaKUM HCTOYHHUKaM HY)KHO
oOparatecs it 00Jiee IeTaaIbHOTO €r0 YCBOCHHUS.

(YIOBJIETBOPHUTEIHHO)

3 3HaTh U YMETh Ha PeNPOAYKTHBHOM ypoBHE. OOyJaronuxcs 3HaeT
W3YUYEHHBIN 3JIEMEHT COACP)KaHUS PEMPOTyKTUBHO: MPOU3BOJIBLHO
BOCITPOM3BOUT CBOM 3HAHUS YCTHO, MUCHbMEHHO UJTH B JIEMOHCTPUPYEMBIX
IECUCTBUAX.

4 (xopo1o) 3HaTh, yMETh, BIA/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh HA 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JJOCTOUHCTBA, OTPAHUYEHUS, UCTOPHIO U

MCPCICKTUBLI Pa3BUTUA U 0COOEHHOCTH AJId pa3HbIX 00BEKTOB YCBOCHUA.

5 (oTIM4HO) 3HaTh, yMETh, BIAJICTh HA CHCTEMHOM ypoBHE. OOydaromuiicsi 3HaeT
M3YYEHHBIHN 3JIEMEHT CO/Iep KaHUSI CUCTEMHO, TPOM3BOJIBHO U 10Ka3aTEIbHO
BOCITPOMU3BOJUT CBOW 3HAHUA YCTHO, IMCBbMCHHO UJIK B ICMOHCTPUPYCMBIX
I[CﬁCTBPISIX, YUUThIBAA U YKa3bIBasAd CBA3U U 3aBUCUMOCTH MCKY 3THM
SJICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIIMHEBI, €T0

S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IIpuMepHBIii IepedeHb TeCTOBBIX 3aIaHUI

1. Yto o3Hauaer ctpoka Ha accemoOnepe «sl db 5 dup(?)»

a) IlpucBoenune peructpy sl comep uMoro sSUCHKH MaMITH, aapecyeMoOil CETrMEHTOM,
OTpe/ieNIIEMbIM €S CO CMEUICHHEM, PaBHBIM CyMMeE COJEp>KUMOro bx u uwucia 5.

b) sl — anpec mepemMeHHOM, XpaHsIIeH 5 6alT HEOMpPeeICHHOTO 3HAYCHUSI.

c) IlpucBoenune peructpy sl comep uMoro sSUCHKH MaMITH, aApecyeMOil CETrMEHTOM,
OTIpe/ieNIIEMbIM €S CO CMELICHHEM 5.

d) Apudmerndyeckuii cIBUT BJIEBO peructpa sl Ha 5 pa3psamoB, mpuyeM cupaBa paspsiabl
3aIOJIHAIOTCS POU3BOJILHBIMY 3HAUECHUSIMU

e) sl — mepeMeHHasi, XpaHsIIas Yucio 5

. Peructp nporneccopa DX ucnosnb3yercs st

a) CII0’)KEHUE U BHIYUTAHUE

b) moacyeT uncna UKIOB

C) YMHOXEHHUE U JCIICHHUE

d) ampecarust cerMmeHTOB

€) XpaHEHUs aJipeca BEepLINHbI CTeKa
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3. 3. Peructp npoueccopa SP ucnonb3yercs s
a) CII0’)KEHUE U BHIYUTAHUE
b) moacyeT uncna UKIOB
C) YMHOXEHHUE U JCIICHHUE
d) ampecarust cerMeHTOB
€) XpaHEHUs aJipeca BEepIINHbI CTeKa

4. CBs3bIBAIOLIMI 3aTPy34HK 3TO...
a) KOMIIOHEHT, KOTOPBI COeANHIET BMECTE BCE OOBEKTHBIE MOIYJIH, BXOISIINE B IPOrpaMMy U
pas3pelaeTr BHEIIHUE CChUIKH.
b) Moaysb, peACcTaBICHHBIN B popMe, MPUTOTHOM JUIsl 3arpy3KH B OMEPATUBHYIO MaMsTh IS
BBITIOJTHEHUS
C) KOMIIOHEHT, KOTOPBIH BBITIOJIHIET PEJAKTUPOBAHKE CBS3eH MOAyJel MpH KakJIOM 3aIlycKe
[IPOrpaMMbl Ha BBITIOJTHEHHE U COBMEILAET 3TO C 3arpy3KO0il MporpamMmbl B NaMsTh
d) mporpaMMHBII MOAYJIb, TOJIy4aeMblil B pe3yJIbTaTe TPAHCISUU UCXOIHOTO MOTYJIs
€) BCE OTBETHI HE BEPHBI

5. TlporpamMmmHOE 0O€cCTICUEHHE ITO...
a) COBOKYIHOCTb MPOTPaMM CHUCTEMBI 0OpabOTKMU JaHHBIX U MPOTPAMMHBIX JOKYMEHTOB,
HEOOXOUMBIX JIJISl X KCIUTyaTaI[|H.
b) naHHbIe, MpelHa3HAYECHHBIE ISl YIpPaBICHUS KOHKPETHHIMM KOMIOHEHTAMHU CHCTEMBbI
00paboTKu nH(MOPMAIUH B IEJIAX peaTu3aliy OMPEACICHHOTO aJropuTMa
C) mporpaMma, npeaHa3HadeHHas AJig pelleHHs 3a/aul WM Kiacca 3a7ad B ONpeaeseHHOMI
00J1acTH TPUMEHEHHUS CUCTEMBI 00pabO0TKH MHGOPMAITIH
d) mporpamma, mpeaHa3zHadeHHAs I OKa3aHUS YCIyr oOIIero XapakTepa MoJIb30BaTelsIM 1
00cTy>KMBaIOIIEMy TIEPCOHATTY CHCTEMBI 00padoTKH HH(pOpMaIuu
€) BEpHOT'O OTBETA HET

6. COBOKYNHOCTh MHCTPYMEHTOB, METOJOB HUX HHTErpanuu U NpuéMoB pabdOTHl ¢ HUMHU,
MO3BOJISIONIAs MOJIB30BATENI0 pellaTh 3aJa4l B MHCTPYMEHTAIbHOM U MPUKIIaJHON 001acTsX —
3TO..
a) orepalnyoHHas cpeaa
b) oneparmonHas cuctema
C) crienraIn3upoBaHHas CUCTEMA
d) uaTerpupoBanHas cpena pa3paboTKu
€) MaKpOIpOIIECCOp

7. W3 Kakux 3JIEMEHTOB COCTOUT OOBEKTHBIN MOTYJIb?
a) pa3Mep MOyJIs
b) MaImMHHBIE KOJIBI
) ajpeca B MOAyJie, K KOTOPHIM BO3MOKHBI OOpaIICHHS U3BHE
d) uMeHa BO BHEIIHUX MOAYJISAX, K KOTOPBIM €CTh OOpaIeHus: B JaHHOM MOJTyJIe
) nHdopManus 0 pa3MeLEHUH B MOJYJIE IIEpEeMEIIaeMbIX JaHHBIX

8. Uto menaet xomanna ROR?
a) apupMETUICCKUN CIBUT BIIPABO
b) BpameHue BIpaBo
C) BpalleHHe BIPaBO C IEPEHOCOM
d) moruueckuii cIBUT BIpPaBoO
e) [IpaBmiIbHOTO OTBETA HET

9. ®nar CF — st0 puar
a) HyJIA
b) ueTHOCTH
C) mepeHoca
d) 3Haka
€) MepeToTHCHUS

10. ®nar SF —s1o0 dnar

a) HyJIA
b) ueTHOCTH
C) mepeHoca
d) 3Haka
€) MepeTOoTHCHUS

CornacoBaHa Ha noptane N2 76270 12



N —

AW

15.
16.
17.

18.
19.
20.
21.
22.

23.
24.
25.

26.

27.

28.

29.
30.

31.
32.
33.
34.
35.

AR

9.1.2. IlepevyeHb BONPOCOB ISl 3a4€Ta

. [Iporpamma, mporpamMMHoe obecrieueHue, ocCHOBHbIE cBoiicTBa [10.
. Konuenuus mHOroypoBHeBoi opranuzanuu BM. [laiiTe kpaTKyio XapaKTepUCTUKY YPOBHSIM Ha

npumepe 11K
MammuHHbBIN 361K, MHTEpOpeTanus u TpaHCIAus
Cucremnoe u npukiagHoe [10

. OHepaI_[I/IOHHaH CHCTCMaA. KHaCCI/Iq)I/IKaHI/IH OC B 3aBHCHMOCTH OT APXUTCKTYPHBIX

ocobenHocreli BM

. [IpyHIUT MOAYNTBHOCTH OCHOBHBIE MOJOXKeHUs. [IporpaMMHBIi, UCXOIHBINH, 0OOBEKTHBIH,

3arpy304YHbIi MOAYJIH

. DTarnbl HOArOTOBKHU MPOTPaAMMBI K BBITIOTHEHUIO.

. Makpomnporneccop. 3arpy3uuk. CBsI3bIBAIOLINI 3aTPy34HK.

. Uro nazeiBatoT Accembiepom. CuHTakcHC s3bika AcceMOunep. Jlutepan
10.
11.
12.
13.
14.

Hupextussl si3p1ka Accem6nep.CTaHIapTHBIE U YIPOIICHHBIE TUPEKTUBBI

AT&T u Intel cunTakcuc

PerucrpoBas cTpykTypa mpoieccopa Ha mpumepe x86.

Peructp ¢naroB RFLAGS (apxutextypa x86)

Metonbl aapecaunu omnepannoB. [Ipsmas, HemocpeicTBEHHAs, KOCBEHHas, PErUCTpoOBafd,
OTHOCHUTEIbHAs aJpecarusl.

CrniocoObI epeiayu mapaMeTpoB B MPOLEAYPhI

Crek u ky4ya. Komanasl paboTsl co cTekoM. Peructpsl 1i1s paboThl co cTeKoM Ha mpumMepe x86
Omnepanuonnelie cuctemsl peaibHoro Bpemenu (OCPB). Buast OCPB, ocHoBHBIE TpeboBaHUS K
HUM TPEIbsIBISIEMbIE

Bunst apxurektyp OCPB. OcHoBHBIE cepBuckl npenocrasisiembl OCPB

[InanupoBanue B8 OCPB: Bubl, anroputmsl

Mopenu 3amuTthl namsaTy ucnonb3dyemeie B OCPB

Mbed OS naiite KkpaTKyro XapakTepucTuky. B uem otnuunst Mbed 2, bare-metal, Mbed OS
Kakue rpynmst APl mognepxusaer Mbed OS? JlaliTe kpaTKyr0 XapaKTEepUCTHKY KaKJAOU
IpyNIbl IPUBEIUTE TPUMEPHI

[IpepwiBanue. Uctounuku npepriBanuii. O0paboTka npepbIBaHUI.

Kontpomnep npepriBanuit NVIC na npumepe Cortex-M3. Tabnuia BEeKTOPOB MpEphIBAaHUI.
Kaxkue pexumbl paboThl 1 ypOBHS JA0CTyNa K KOAY HCHONB3YIOTCS B poueccopax Cortex-M3.
JaiiTe UM KpaTKyI0 XapaKTEpPUCTUKY U MOSACHUTE OCOOCHHOCTH MEPEKIIOYCHUS MEXKAY HUMU
Mmuoro3agaunocts. [laketHast 06pabdotka. Cuctemsl pazaeneHusi BpemeHu. CUCTEMbI PeaqbHOTO
BpeMeHH. MynbTUIpoieccopHas oopadoTka.

MuoronotouHocTs. OTAWYUS OT MHOro3agadyHocTH. [IpeuMymiecTBa M HeJOCTAaTKU
MCIOJIb30BaHUSI MHOTOTIOTOYHOCTH

[Totokx. Moaenu notokoB. IIpoueccsl. AxpecHoe mMpoCTPaHCTBO MporeccoB. OTIHUUS MEXKIY
MOTOKAMHU U TPOIECCAMHU

OcHoBHBIE TPOOJIEMbI CHHXPOHHU3AIIUHU MapasliieIbHO BBITOIHSIIONINXCS MTPOILECCOB U MTOTOKOB

B kakux cocrosHusX MoxeT HaxoauTbes [lotok B Mbed. Kakue moTtoku co3garoTcst mpu crapTe
Mbed, B yeM ux Ha3HaUYeHHE U OCOOEHHOCTH

Mexanu3mbl moTokobe3onacHoctu B Mbed

JaiiTe KkpaTKyI0 XapaKTepUCTHKY ypOBHSIM cuHXpoHu3anuu B Mbed OS

Mpiotekce. Cemadop. Ouepens. Kak onn oprannzoBansl B Mbed OS?

Kak peanuzoBano ynpasienue nutanuem B Mbed?

Jns yero HeoOXoauMbl QYHKIIMU yIpaBleHUs 3auuTol nmamsatu? Kak oHU peann30oBaHbI B
Mbed?

9.1.3. TeMbI J1a00paTOPHBIX PadoT

3HaKoMCTBO ¢ AcceMmOiaepom

KomOuHMpOBaHHBIC IpOrpaMMbl. OpraHu3anus MOANPOrPaMM
Bx0/1b1 ¥ BEIXOIBI MUKPOKOHTPOJLIEPA

Pa6ota c cencopamu B OCPB

[ToTokH 1 MEXaHU3MBI CHHXPOHU3AIHH

Peanuzanus cereBbix B3aumozeiicteuii OCPB
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7. 3nakomctBo ¢ OCPB
8. ABTOMaTH3HMpOBAHHAs CHCTEMa cOOpa JTaHHBIX

9.2. MeToan4yeckne peKOMeH AU

VY4eOHbIil MaTepuan uznaraercs B (Gopme, mpenanoaramlileii caMoCTOATEIbHOE MBIILICHHE
CTYZEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenpHas paboTa CTyA€HTOB UTPAET PEIIAIONIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoOid, CIIUCKOM
y4eOHO-METOMUECKOT0 U MporpaMMHoro obdecneuenus. CamocrostenbHas paboTa CTyACHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM IITAHOM.

B nporecce n3ydeHus: IUCHUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuana He0OXOAMMO PETYISIPHO
oOpamarbcsi K PeKOMEHAYEMOM JIuTeparype M MCTOUYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcUTeTa 00pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHON CUCTEMBI, @ TaKXKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTANIaMH, COJCPKAILIUMHU
Hay4YHO-TIONYJSPHBIE U CIELUAJIU3UPOBAHHBIE MaTepHaibl, IMOCBSIIEHHBIE PAa3JIUYHBIM aCIEKTaM
y4eOHOM JIUCUUIUINHBL.

IIpu caMOCTOATEIBLHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIALMSIM:

— YTEHHME HJIM NPOCMOTP MaTepHuajla OCYLIECTBISANTE CO CKOPOCTHIO, NOCTATOYHOM s
MHAUBHUAYAIbHOTO NIOHUMAaHUS U OCBOEHMS MaTepuaja, BbIIENss OCHOBHBIE UJEH; HA OCHOBAHUHU
N3YyUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MONbITaThCS COOTHECTH TEOPHUIO ¢ IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAOTCS HE3HAKOMBIE UJIM MAJIO3HAKOMBIE TEPMUHBI, CIEAYET BBISICHUTH UX
3HAUEHUE NI IOHMMaHUS JaJbHEHNIIEro MaTepuaa;

— OCMBIC/IMBAlTE IPOYUTAHHOE U N3YUEHHOE, OTBEYANTE Ha MPEJI0KEHHBIE BOIIPOCHI.

CryneHTsl MOTYT NOJy4aTh HHAMBUyalbHbIE KOHCYJIBTALMH, B T.4. C UCIIOJb30BAHUEM CPEJICTB
TEIEKOMMYHUKALUH.

[To gucuuniauHe MOTYT MPOBOAMTHCS JOMOJHHUTEIbHBIE 3aHATHUA, B T.4. B (hopmMe BeOMHAPOB.
Pacnucanue BeOMHAPOB U 3amUCHU BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3JIeKTPOHHOM
YKypHaJIE 110 TUCLUIUINHE.

9.3. Tpeﬁona}mﬂ K OCHOYHBIM MaTepuajJdaM Jisl JUIl ¢ OrpaHHYCHHBIMHA BO3MOKHOCTAMMU
310pOBbHA U HHBAJIUA0OB

Jns nun ¢ OrpaHUYEHHBIMH BO3MOJXKHOCTSIMH 3J0pOBBSI U MHBAJIHUJOB TPEIYCMOTPEHBI
JIOTIOJTHUTEIBHBIE OIEHOYHBIE MaTepHAJIbl, MEpeUeHb KOTOPHIX yKa3aH B Tabiuie 9.4.

Tabnuna 9.4 — JlomoJHUTENbHBIE MaTEpHaNbl OINCHUBAHUSA Ui JIUI C OTPaHUYCHHBIMU
BO3MOKHOCTSIMH 3JIOPOBBSI M1 MHBAJIUIOB

Kareropuu oby4aromuxcs

Buasl 1ooIHUTENEHBIX OLIEHOYHBIX
MaTepHuaioB

q)OpMI)I KOHTPOJIA U OLICHKHU
pe3yIbTaTOB OOyUECHHUS

C HapylIeHHsIMU cllyXa

TecTbl, TUChbMEHHBIC
CaMOCTOSTENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pabOThI

[IpenmyniecTBEHHO TUCHbMEHHAS
MpoBepKa

C HapyLIEeHUAMU 3pEHUS

CobecennoBaHue 10 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
JUCTaHIMOHHBIMU METOIaMH

C orpaHu4YeHUSIMHU 110
oO01IeMe IUIINHCKUM
MOKa3aHHUSIM

TecTbl, TUChbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipenmy1iiiecTBEHHO MPOBEPKa
METOJIaMH, ONPEIEISIOIIMMHUCS
UCXOS U3 COCTOSIHUS
oOyyJaromerocss Ha MOMEHT
MIPOBEPKU

9.4. MeToauuecKkue PEKOMEHIAUHA MO OMCHOYHBIM MaTepuajdamM AJd JUIl ¢ OrpAaHUYCHHBIMHA
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BO3MOKHOCTSAMH 310POBbA U HHBAJIN/I0B

Jnst U1 ¢ OTpaHUYEHHBIMH BO3MOYXHOCTSMH 3JI0POBbS U WHBAJIHUOB MPEAyCMaTPUBACTCS
nocTymnHas popMa npeaoCTaBICHUS 3aJaHH OIICHOYHBIX CPEIICTB, & HMEHHO:

— B Ie4aTHou (opme;

— B Ie4aTHOM (hopMe C YBEITUUYCHHBIM IIPHPTOM;

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— METOJIOM YTCHUS aCCUCTCHTOM 3aJIaHHs BCIIYX;

— MPEIOCTaBICHHE 3aIaHNUs C UCIIOJIB30BAHUEM CYPIOTIEPEBO/IA.

JIuiam ¢ orpaHUYEHHBIMH BO3MOXXHOCTSIMHU 3[I0POBbSl U MHBAIUIaM yBEIMYHBACTCS BPEeMsl Ha
MOJATOTOBKY OTBETOB Ha KOHTPOJIbBHBIC BOMPOCHI. [[s Takux oOydaroIIMXcs MpeaycMaTpUBaeTCs
JocTymHas popMa npe0CTaBICHHUS OTBETOB HA 3aJJaHHs, 2 UMEHHO:

— MUChMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHUEM YCIIYT ACCHCTEHTA;

— MPEJICTaBJICHUE OTBETOB YCTHO.

[Ipouenypa oneHUBaHHUS PE3yIbTATOB OOYYCHHUsS JHUIl C OTPAHUYCHHBIMU BO3MOXKHOCTSIMHU
3I0pPOBbSI U MHBAIUOB 0 JAUCIUILIMHE TMPEIyCMaTPUBACT MPEAOCTaBIeHHE HHPOopManuu B hopmMax,
aJIalITUPOBAHHBIX K OTPAHUYCHHSIM UX 3I0POBbsI U BOCIIPHATHSL HH)OPMAIUH:

Jst i ¢ HapylIeHUsIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I€YaTHOW (hOpME YBEIMICHHBIM IPUPTOM.

Jst i ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

J1st i1 ¢ HAPYIIEHHSIMU OTIOPHO-IBUTATEIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

[Ipyu HEOOXOMMMOCTH JJISI JUIl C OTPAHHUYCHHBIMU BO3MOXKHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OlCHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOXKET MPOBOJAUTHLCS B HECKOJIBKO 3TAIOB.
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