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1. ®opmupoBanue MNpoPpecCHOHANbHBIX KOMIETEHUUH,

1. O01mue MoJI0KeHu s

1.1. lean AUCHUIIHHBI

MUKPOIPOLCCCOPHBIX CUCTCM.

CBSI3aHHBIX C pa3paboTKoH

1.2. 3agauy AUCHUILIUHBI

1. V3yueHue cOBpeMEHHBIX aNMapaTHbIX U MPOrPAMMHBIX CPEJICTB MUKPOIIPOLIECCOPHOI TEXHUKH.
2. Tlomy4eHre HaBBIKOB PAaOOTHI ¢ MUKPOIIPOIIECCOPHON TEXHUKOM.

2. MecTto aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunast (Moayn).
Yacte Otoka gucrmiing: O0g3aTeIbHas 4acTh.
Monyne quctumiuH: Moayns cnenransHocTd (special hard skills — SHS).
Nunexc qucuumiuael: 51.0.03.06.
PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX

TEXHOJIOTHUH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ no JMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTHKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHus: TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBetcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeIbHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS

Komnerenius

Nupukatopel 10CTHXKEHUS
KOMIIETEHIINU

[Inanupyemsie pe3ynbTaThl 00yUeHUs 110
JUACLUIUTMHE

yHHBepcaJIbeIe KOMIIETCHIIUN

YK-1. Cnocoben
OCYILECTBIISATh
KPUTUYECKUN aHAIIN3
MPOOJIEMHBIX CUTYyalui
Ha OCHOBE CUCTEMHOT'O
MOJIX0/1a, BHIPaOaTHIBATH
CTpaTEruIo NEUCTBUI

VK-1.1. 3naer meToauku
cbopa u 06paboTku
uH(pOpMaIIUH, aKTyaJIbHbIC
poccuiickue u 3apyOexHbIe
UCTOYHUKU UHPOPMALIUH TSI
pEIICeHHUs TOCTABIEHHBIX
3a/1a4, a TAaK)Ke METOJIbI
CHUCTEMHOT'O aHAJIU3a

3HaeT aKTyaJlbHble POCCUHCKUE U
3apyOekHbIe HICTOUHUKU MH(DOpMaLUH,
HMMEIOIINE OTHOIIEHUE K MUKPOIIPOLIECCOPHOU
TEXHUKE.

VYK-1.2. YMmeer npuMeHsITH
METOJMKH MOUCKa, cOopa 1
00paboTku nHpopMaluy,
OCYILECTBIIATh KPUTHUECKUI
aHaJIU3 U CUHTE3
UH(POPMAaLINH, TTOTyYeHHOH 13
Pa3HbIX HCTOYHUKOB

YMeer aHanmu3upoBaTh HHPOPMALIUIO O
Pa3IMYHON MPOIYKIIUHU B chepe
MHUKPOITPOLIECCOPHOM TEXHUKHU

VK-1.3. Bnageetr MmeTomaMu
MOMCKa, coOopa 1 00paboTKH,
KPUTHUYECKOIO aHAIH3a U
CUHTe3a UHpOpMaIH,
METOJIMKON CUCTEMHOT'O
MOJIX0/1a TSl peLIeHUs
MOCTaBJICHHBIX 33/1a4;
CIocoOeH reHepupoBaTh
pa3inyHble BAPUAHTHI
pEIIeHUs TOCTaBIEHHBIX
3a1ad

Brnageer cucteMHBIM MOJIXOJIOM B aHAIH3E
uH(bOpMalU AJIs PEelIeHUs 3a1a4, CBA3aHHbIX
C MUKPOIIPOILIECCOPHON TEXHUKOM.

OomenpodeccuoHaNbHbIE KOMIIETEHIMT
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OIIK-7. Cnocoben OIIK-7.1. 3naet poiib 3HAaeT OCHOBHbBIE MHCTPYMEHTBI

MIPUMEHSATD MaTeMaTU4eCKOro MOJIETTUPOBAHUS MUKPOIIPOLIECCOPHBIX

(dyH1aMeHTalbHbIE MOJIETTUPOBAHUS B YCTPOMCTB; Chepbl MPUMEHEHUS

OCHOBBI TEOPUU npodeccuoHaTbHON MHUKPOIIPOLIECCOPHON TEXHUKU B

MOJIETTUPOBAHUS KaK JeSITEIbHOCTH UHKEHEPA; BBIUHCIIUTEIbHOM 3KCIIEPUMEHTE;

OCHOBHOI'O METO/1a MOHsITHE 00BEKTA

UCCJIE0OBAHUS U MOJIETTUPOBAHUS U €TO

HAYYHO-O00OCHOBAHHOTO |MaTeMaTHYECKOW MOJICIIH;

METO/1a OLIEHOK MOHSITUE BBIYUCIUTEIILHOTO

XapaKTEPUCTUK AKCIIEPUMEHTA, IPUHITUIIBI

CJIOXKHBIX CUCTEM, €ro OpraHu3alui,

HCIIOJIB3YEMOTO JJIS JIOCTOMHCTBA U HEJJOCTATKU B

MPUHSTHUS PEIICHUN B CpPaBHEHHUU C HATYPHBIM

pa3NuYHBIX chepax AKCIIEPUMEHTOM

PO(hECCHOHATBHON OIIK-7.2. Ymeet YMeeT MoaenpoBaTh aJroOpuTMbl U

ACATCIBHOCTH MOJEIUPOBATH DJIEKTPOHHBIE, |IIPOU3BOAUTH OTJIAJAKY MIPOTPAMMHOIO
PaguO3JIEKTPOHHBIE U o0ecreyeHnsi MUKPOIPOIIECCOPOB B
ANEKTPOTEXHUYECKHE KOMITBIOTEPHBIX CUMYJIATOPaX

CPEICTBA U CHCTEMBI JIJIS
pereHus npodeccHoHaTbHBIX
3aj1a4; yMeeT MPOBOJIUTh
aHaju3 pa3padOTaHHBIX

MoJeen

OIIK-7.3. Bnageer HaBbikaMu |Bnaneer HaBbikamMu paboThI €
paboThI B Mporpammax KOMIIBIOTEPHBIMU CUMYJISITOpaMHU
KOMIIBIOTEPHOIO MHUKPOIPOLIECCOPOB

MO/JICIIMPOBAHUS 110 PEIICHUIO
3aja4 IpopeCCUOHATBLHON
obnactu

IMpodeccuonanbHbIe KOMIIETEHIIUH

4. O0beM IMCUMILIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHUYeCKUX YacoB,
BblJIeJIEHHBIX HA KOHTAKTHYI0 pa0oTy 00y4aroiuxcsi ¢ npemnojaaBarejieM
U HA CAMOCTOSITEJIbHYI0 Pa0oTy 00y4Yaromuxcs

OO61mast TpyA0€MKOCTh AUCHHUIUIMHBI COCTABISAET 4 3a4eTHBIX equHUI, 144 akageMHuecKUX 4acoB.

Pacnpenenenue Tpya0eMKOCTH TUCHUILIMHEI 110 BUAAM Y4EOHOU JeATEIbHOCTH MPEICTABICHO B
Tabnune 4.1.

Ta6smna 4.1 — Tpy10eMKOCTh AUCITUIUIMHBI 110 BUJAAM YUYSOHOM eI TeIbHOCTH

Bcero |CemecTpbl

Buybl yueOHol nesTeIbHOCTH
4acoB |6 cemecTp

KonTakTHas aynuTopHas padora o0yyawoumuxcs ¢ npenogaparesaeM, Bcero 72 72
JIeKIIMOHHEBIE 3aHATUS 28 28
IIpaxkTHueckue 3aHATUS 28 28
JlaGopaTopHbie 3aHITHS 16 16
CamocTosiTesibHAsi padoTa 00y4alOIIMXCS, B T.4. KOHTAKTHAsl 36 36
BHeayIMTOpHAasi padoTa 00y4aIMXcs ¢ npenoaaBarejieM, BCero

IToaroroBka K TECTUPOBAHUIO 8 8
[ToaroroBka K KOHTPOJIBHOM paboTe 4
[ToaroroBka k mabopatopHoOi padboTe, HATMCAHUE OTYETa 24 24
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IMoaroroBka u ciava IK3amMeHa 36 36
Oo0mast Tpy10eMKOCTh (B Yacax) 144 144
OO0mas TpyroeMKocCTh (B 3.€.) 4 4

5. CTpykTypa ¥ coaep:KkaHue TUCHHUILIMHBI

5.1. Pa3nennl (TeMbl) JUCHUIJIMHBI U BUAbI Y4eOHOI 1eATeJIbHOCTH

CTpyKTypa IMCUUIUIMHBEI TIO pa3jaeiaM (TeMaMm) ¥ BHJaM y4eOHOM NesSTeIbHOCTH IPUBEICHA B

tabnuue 5.1.
Ta6auma 5.1 — Pa3nensl (TeMbl) TUCIUIIIMHEBI M BUJIBI YICOHOM e TEILHOCTH
HasBanus paznenos (Tem) Jlek. [Tpak. | JIad. Cam. | Beero uacos dopmupyemsle
UCIAILINHEBI sat., 3aH., 9 | pal. pac., (Ges KOMIIETEHIIUHU
q q JK3aMeHa)
6 cemecTp
1 OcHOBBI MUKPOTIPOLIECCOPHOM 12 28 12 18 70 OIIK-7, YK-1
texHuku. [Ipoueccopsl ob1iero
HA3HAYCHMUS.
2 MuKponpo1eccopHble KOMILIEKTbI 12 - 4 14 30 OIIK-7, YK-1
MHTErpalbHbIX cxeM. MHTepdeiics u
UHTEpQECHbIE MUKPOCXEMBI.
3 IIpoexTupoBanue 4 - - 4 8 OIIK-7, YK-1
MHUKPOITPOIIECCOPHBIX CUCTEM
Hroro 3a cemectp| 28 28 16 36 108
Uroro| 28 28 16 36 108

5.2. Conep:xanue pa3esoB (TeM) TUCHUNIMHBI

Copepxanue pa3esioB (TeM) JUCIUTLINHBI (B T.9. IO JISKIIHSIM) IPUBEICHO B Tadwmie 5.2.
Ta6ymmna 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCHUILIMHBI (B T.Y. IO JCKIIHSIM)
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Ha3Banus paznenos (Tem) Coneprkanue pas3ziesnoB (TeM) Tpynoemrocts dopmupyembie
JUCHUTUIUHBI JUCUUIUIAHBI (B T.4. TIO JICKLIUSM) (7IeKLHOHKEIC KOMIIETEHIINH
3aHATHUSA), U
6 cemecTp

1 OcHoBBI Kaccudukamnus MUKponpoIieccopos, 12 OIIK-7, YK-1
MUKPOIIPOLIECCOPHOI OCHOBHbBIE BApUAHTHI UX APXUTEKTYPbI
texHuku. [Ipoueccopbl U CTpYKTyphl. O0Ias CTpyKTypa u
o011ero Ha3HAYCHUS. NPUHLUIBI QYHKIIMOHUPOBAHUS

MUKPOIIPOILIECCOPHBIX CUCTEM.

CTpyKTypa COBpEMEHHBIX 8-pa3psaIHbIX

MUKPOKOHTPOJIEpOB, cemerictBa MK

AVR, MCS-51, 32-pa3psiaabie

MUKPOKOHTPOJIIEPHI ¢ sigpoM ARM.

Hroro 12

2 MuKponpoIeccopHbie OcCHOBHBIE KOMMYHUKAITHOHHBIE 12 OIIK-7, YK-1
KOMIUIEKTBI HHTETPAJIHBIX |MOJyJIM MUKPOIIPOLIECCOPHBIX CUCTEM.
cxeM. UnTepdeiice u [IpuMeHeHne napasuiebHbIX
uHTEepdeiicHbIe uHTepdeiicos. [TocienoBarensHbIe
MUKPOCXEMBI. untepodeiicer 1-Wire, SPI, USART,

12C, CAN u ux npumeHeHHe.

Htoro 12
4




3 IIpoexTupoBanue Meronuka u cpeacra 4 OIIK-7, YK-1
MUKPOIIPOLIECCOPHBIX IPOEKTUPOBAHUS MUKPOIPOLIECCOPHBIX
CHUCTEM cucteM. CpencTsa U METObI
pa3pabOTKU U OTJIaKH IPOrPAMMHOI0
o0ecrneyeHnss MUKPOIPOLIECCOPHBIX
cucteM. CpencTsa U METOAbI
KOMIUIEKCHOM OTJIaJIK1
MHUKPOIIPOLIECCOPHBIX CUCTEM.
Hroro 4
Hroro 3a cemectp 28
Hroro 28
5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)
HanmeHoBaHMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.
Tabauna 5.3. — HauMeHnoBaHue NpakTUYECKUX 3aHATUN (CEMHHAPOB)
Hazpanus pa3nenos (tem) HanmeHnoBaHue npakTU4eCcKux dopMupyembie
N TpynoemkocTb, 4
JACHUTLTUHBI 3aHATUN (CEMUHAPOB) KOMIIETEHIIUHT
6 cemecTp
1 OcHOBEI 3HaKOMCTBO C CHCTEMaMH 2 OIIK-7, YK-1
MHUKPOIIPOLIECCOPHOI CUMCIICHUS
TexHUKH. [Iporeccoper ApudmeTndeckne oneparuu ¢ 2 OIIK-7, YK-1
001Iero Ha3HAYEHHS. YHCJIAMU B JBOMYHOM CUCTEME
CUMCIICHUS
3HAKOMCTBO C METOJJaMHU 8 OIIK-7, YK-1
pa3paboTKHU IIporpamMmm IJis
MHUKPOIIPOILIECCOPOB
Pa3paboTtka anroputma paboThl 8 OIIK-7, YK-1
yCTpOMCTBA
Peanuzanus anroputMoB B BUAE 8 OIIK-7, YK-1
nporpamm
Hroro 28
Hroro 3a cemectp 28
Hroro 28
5.4. JlabopaTopHbIe 3aHATHS
HaumenoBanue nabopatopHbix paboT npuBeeHo B Tadbauue 5.4.
Tabmumna 5.4 — HaumenoBanue 1a60paTOpHBIX padoT
Hazpanus pa3nenos (Tem) HaumenoBanue naboparopusix | Tpyagoemkocts, | Dopmupyembie
JTUCHUTITUHBI pabor q KOMIIETEHITUHN
6 cemecTp
1 OcHOBEI HccnenoBanue 4 OIIK-7, YK-1
MUKPOIIPOIIECCOPHOIN TEXHUKU. | MUKPOKOHTPOJLIEpA
[Tponeccopsr o61IeTO STM32F401RE
Ha3HA4YCHHUS. [Iporpamma BBOZA C ABYX 4 OIIK-7, YK-1
KJIFOYEH U BBIBOJIA HA JIBA
CBETOJIM0/1a
MoaenupoBaHue aBToMarTa 4 OIIK-7, YK-1
Hroro 12

CornacoBaHa Ha noptane N2 82853




2 MuKponpo1eccopHbie IIporpamma pacno3HaBaHus 4 OIIK-7, YK-1
KOMIUIEKTBI HHTETPaJIbHBIX MIOCJIEZI0BATEILHOCTHU
cxem. UaTepdeiicer u pacno3HaBaHus JaTYAKOB
UHTEP(EHCHBIE MUKPOCXEMBI. Utoro 4
Hroro 3a cemectp 16
Hroro 16

5.5. KypcoBoii npoekT / kypcoBasi pabora

He npeaycmoTpeHo yueOHBIM MIJIaHOM

5.6. CamocTosiTesibHass paboTa

Buasl caMmocTosTeNbHOM paboThI, TPYA0EMKOCTh U (POPMUpPYEMble KOMIIETEHIIMU IPECTABIICHBI B

tabmuue 5.6.
Tabnuma 5.6. — Bunabl camocTosTenbHON paboThl, TPYA0EMKOCTh U (HOPMHUPYEMbIe KOMIIETSHIIUN
HasBanus paznenos (Tem) Bt . Tpynoemkocts, | DopMupyembie Dopmbl
JTUCIUILTAHBI CaMOCTOATCIRHON q KOMIETEHIINH KOHTPOJIS
paboThI
6 cemecTp
1 OcHoBBI [ToaroroBka k 2 OIIK-7, YK-1 | TectupoBanue
MHUKPOIPOIIECCOPHOI TECTUPOBAHUIO
TexHHUKH. [Iporieccopsr ITonroroBka k 4 OIIK-7, YK-1 KonTponbhas
00I1IEr0 Ha3HAYEHHS. KOHTPOJIBHOU paboTe pabota
ITogroroska k 12 OIIK-7, YK-1 | JlabopatopHas
nabopaTopHoOit paboTe, pabota
HaIlKUCaHUE OTYeTa
Uroro 18
2 Mukponporneccopubie  |I[loaroroBka k 2 OIIK-7, YK-1 | TectupoBanue
KOMILUIEKTBI TECTUPOBAHUIO
HHTEIPAIBHBIX CXEM. ITogroroska k 12 OIIK-7, YK-1 | JlabopatopHas
Wnrepdeticer n naboparopHoit padore, pabota
MHTeP(eiiCHbIC HAallMCaHUE OTYeTa
MUKPOCXEMBI. Utoro 14
3 IIpoexTupoBanue [ToaroroBka k 4 YK-1 TectupoBanue
MUKPOTIPOIIECCOPHBIX TECTUPOBAHUIO
CucTeM HUroro 4
Hroro 3a cemectp 36
TloaroroBka u cmavua 36 DK3aMeH
SK3aMeHa
HUroro 72

5.7. CooTBeTcTBHE KOMIIETEHIUH, GOpPMHPYEMBIX IPH H3YYECHHH AUCHHUIINHBI,

M BHJOB 3aHATHH

CooTBeTcTBHME KOMIETEHIHH, (GOPMUPYEMBIX MPU M3yYCHUH TUCLUILIAHBI, U BUJOB 3aHATHH
MpeJCTaBIeHO B Tabmuie 5.7.
Tabnumua 5.7 — CooTBeTCTBHE KOMIETEHIIUH, (OPMUPYEMBIX MPU U3yYEHUH TUCIMILINHbI, U BUIOB

3aHATUN
o Bunsr yueOHOIM nesTeNbHOCTH
OpMHpYEMEIE
pMHpY Jlexk. [paxk. JIa0. Cam. @DopMbI KOHTPOJIS
KOMIIETEHIIUH
3aH. 3aH. pao. pao.
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OIIK-7 + + + + Kontponbnas padota, JJaboparopnast
pabora, TectupoBanue, IK3aMeH
YK-1 + + + + KontponbHas padota, JJabopaTtoprast
pabora, TectupoBanue, IK3aMeH

6. PeiiTuHroBasi cucremMa Uisi OLEHKH YCIIeBAeMOCTH 00y4aloIMXCs
6.1. banabHble oneHKH 11t GOPM KOHTPOJISA

BbannbHble onleHkH U1t POpPM KOHTPOJIS IPECTABICHBI B Ta0uie 6.1.
Tabnuua 6.1 — bambHbIEe OLIEHKH

. . |MakcumanbHbIA 0ast
MakcumanbHbIi MakcumanbHbII
3a MepHoJ MEXIY Bceero 3a
DopMBI KOHTPOJIS 6amn Ha 1-yio KT ¢ 0aJut 3a rnepuos
2KT u Ha KoHEN CeMecCTp
Hayaja ceMecTpa mexnay 1KT u 2KT
cemecTpa
6 cemecTp
KonTponbnas pabota 10 10 10 30
JlaGopaTtopHnas pabota 5 10 10 25
TectupoBaHue 5 5 5 15
DK3aMeH 30
Hroro makcumym 3a 20 25 25 100
MepUoO.I
Hapacraromum utorom 20 45 70 100

6.2. IlepecueTr 0a/110B B OLICHKH 32 TEKYIIH KOHTPOJIb

[TepecueT 6a/UTOB B OIIEHKH 32 TEKYITUH KOHTPOJb TPEJCTABJICH B TaOIUIE 6.2.
Tabmuia 6.2 — Ilepecuer 6AJIIOB B OIICHKH 32 TCKYIIUH KOHTPOIIb

bauibl Ha naTy TEKylero KOHTpoIs Orenka

> 90% ot MakcuMaIbHOI cymMMbI OamtoB Ha naty TK 5

Ot 70% no 89% ot MmakcuMabHOM cyMMBI O6aioB Ha naty TK

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

N |W ([

< 60% oT MakcuMalIbHOI cyMMBbI OaioB Ha gaty TK

6.3. IlepecueT cyMMbI 02/1710B B TPAAUIIMOHHYIO M MEKAYHAPOAHYIO OLIEHKY

[lepecueT cymMbl 6ayioB B TPAJULMOHHYIO U MEXAYHApPOJHYIO OIIEHKY MPEJCTaBIEH B TaOIuIe

6.3.
Ta6muma 6.3 — Ilepecuet cymMMbl 6AJIJIOB B TPAIUIIMOHHYIO U MEXIYHAPOIHYIO OLICHKY
Hrorosas cymma 6asios,
Onenka YUMTBIBAET YCIEUIHO CIAHHBIN Onenka (ECTS)
9K3aMeH
5 (oTM4HO) (3a4TEHO) 90— 100 A (oTIU4HO)
4 (xopor10) (3a4TEHO) 85 -89 B (ouens xopor1io)
75— 84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)
3 (YIOBJIIETBOPHUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HeyJI0BJIETBOPUTENHHO) (HE 3aUTEHO) Hwxe 60 6ammon F (HeynoBieTBOpUTENHHO)

7. YueOHO-MeTOANYeCcKOe 1 MH(OPMAIITHOHHOE o0ecneyeHue TUCIUTIIUHbI

7.1. OcHOoBHas IMTEpaTypa

CornacoBaHa Ha noptane N2 82853 7



1. Oropomnukos, M. H. MukponporneccopHas TexHuka: Begenue B Cortex-M3 : yuebHoe mocobue
st By3oB / M. H. OropogaukoB. — Mocksa : U3narensctBo FOpaiit, 2022. — 116 ¢. [DneKTpOHHBIN
pecypc]: — Pexxum noctyma: https://urait.ru/bcode/492216 .

2. lapanos, Anekcauap BukropoBud. OCHOBBI MUKPOIIPOLIECCOPHOM TEXHUKH : YUeOHOE mocodue
/ A. B. lllapamnoB ; ToMckuii TOCyapCTBEHHBI YHUBEPCUTET CUCTEM YTPABJICHUS U PAIMOITIEKTPOHUKHI
(Tomck). - Tomck : TYCVYP, 2007. - 188 ¢. (manuuue B 6ubnmoreke TYCVYP - 160 3k3.).

7.2. JlonoTHUTEIbHAS JJUTEpaTypa

1. Tapacos, Unbs EBrenseBud. Pa3paborka nuudpossix ycrpoiicts Ha ocHoBe [TJIMC Xilinx® ¢
npumenenuem s3sika VHDL / U. E. Tapacos. - M. : I'opstuas nunus-Tenexom, 2005. - 252 c. (Hanuuue B
ouommorexke TYCVYP - 70 3k3.).

2. JlanuH, Anekceii AnatonbeBud. MaTepdeiicel. Beibop u peanuzamnus / A. A. Jlanus. - M. :
Texnocgepa, 2005. - 167 c. (Hanuuue B 6udnmuoreke TYCVYP - 20 5k3.).

3. I'yceB B.I',, I'yceB FO.M. DiexTpoHHKa 1 MUKpPOTIPOLIECCOPHAs TEXHUKA: YUEOHMK JIJIsl BYy30B —
4-¢ u3a., non. — M.: Beiciias mkona, 2006. — 797 c¢. (nanuume B Oubiamoreke TYCVYP - 78 3k3.).

4. SImanyp, C. Raspberry Pi Pico B mobutensckux npoekrax / C. SAmanyp, L. SAmanyp ; nox
HayuHol penakuuei 1O. B. Pesuua ; nepeBon ¢ anrnuiickoro 0. B. PeBuua. — Mocksa : JIMK Ilpecc,
2023. — 282 c. [DnexTpoHHBIi pecypc]: — Pexxum goctyna: https://e.lanbook.com/book/314960.

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O0s13aTe/IbHbIE YUeOHO-MEeTOAUYECKHE MOCOOHSI

1. BriuncnutenbHas TeXHUKA: Y4eOHO-METOIUYECKOE MOCOOUE M0 OpraHU3aINHU MPAKTUIECKUX
3aHATHI U caMmocTosTenbHOU padoTsl / B. A. Kopmunun - 2019. 41 c. [DnexTpoHHBIH pecypc]: — Pexum
nocrtymna: https://edu.tusur.ru/publications/9182.

2. OpraHu3anusi cCaMOCTOSATENbHOU paboThl: YueOHO-MeTonumueckoe mocobue / . O.
Hozapesatsix, b. ®@. Ho3apeBatbix - 2018. 23 c. [DaexTpoHHbI pecypc]: — Pexum goctyna:
https://edu.tusur.ru/publications/7867.

3. IIporpamMmMupoBaHue MUKPOKOHTPOJIEPOB ¢ ucmnonb3zoBanueM IDE : yueOHnoe mocodue / C. .
Tropun, 1. A. KosbuisieB, E. F0. Janunosa, A. 0. I'oponunos ; nox penakuueit C. @. Topuna. —
[Tepmsp : ITHUITY, 2021. — 100 c. (pexkoMeHOYyeTCAd K HCMOJIb30BAHUIO A MPAKTUYECKUX U
nabopaTOpHBIX 3aHATUH) [DHekTpoHHBIH pecypc]: — Pexum gocrtymna:
https://e.lanbook.com/book/239882.

7.3.2. YueOHO-MeTOAUYECKHE TOCOOUS IJIS JIUIY
€ OrpaHUYeHHBIMHU BO3MOKHOCTSMH 3/I0POBbSI M HHBAJIHU/I0B

Y4eOHO-MeToANUECKHE MaTepUalbl Il CAMOCTOSATEIbHON U ayJUTOPHOI paboThl 00yUarOLUIUXCs
W3 YHUCJIA JIUI] C OTPaHUYCHHBIMH BO3MOXHOCTSIMH 37J0POBbSI M HHBAJIUIOB MPEJIOCTABIAIOTCS B popMax,
a/IalITUPOBAHHBIX K OTPAaHUYEHUSIM UX 3I0POBBS U BOCTIPHATHS HHPOPMALINH.

J1st Iuu ¢ HapylIeHUsIMU 3PeHu:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B I1€YaTHOW (hopMe YBEIUICHHBIM MIPUPTOM.

J1s Iuu ¢ HapyLIeHUsIMU cIyXxa:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedatHou popme.

J1s U ¢ HApyLIeHUsIMU OTIOPHO-BUTaTeIbHOI0 anmnapara:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedaTHou popme.

7.4. CoBpeMeHHbIe TPodeccHOHATIbHBIE 0a3bI JAHHBIX
U UH(OpPMAaIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

[Ipu m3ydeHWU AMCUUILIMHBI PEKOMEHAYETCS 00pamiathCs K COBPEMEHHBIM 0a3aM JaHHBIX,
MHPOPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cucTeMaM, K KOTOpeiM Y TYCVYPa oTkphIT mocTyt:
https://lib.tusur.ru/ru/resursy/bazy-dannvh.

8. MaTepnajbHO-TeXHHYECKOE U POrPaMMHOe o0ecneyeHne JMCIUIITHHbI

8.1. MaTepuajibHO-TeXHHUYECKOE U TPOrpaMMHoOe odecriedeHne J1Jisl JeKIHOHHBIX 3aHATHI
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Jlnst mpoBeieHUs 3aHATUN JIEKIIMOHHOTO THUIA, TPYIIOBBIX U UHAUBUIYaTbHBIX KOHCYJbTAIIHIA,
TEKYLIEro KOHTPOJISL U MPOMEXKYTOUHON aTTECTAllMU UCIIONb3yeTCsl yueOHask ayAUTOPHS C TOCTAaTOYHBIM
KOJIMYECTBOM ITOCAJ0OYHBIX MECT JJII Y4EOHOM rpymibl, 000pyA0BaHHAs JOCKOM M CTaHAAPTHOU y4eOHOU
MeOenpto. IMeroTest MybTUMeIniTHOe 000pyI0BaHNE U YUEOHO-HATIISAHBIE TTOCOOUS, 00eCTICUNBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH T10 JIEKIIMOHHBIM pa3ziesiaM AUCLUILITHHBIL.

8.2. MaTepuaibHO-TeXHNYECKOE U MPOrPaMMHOe o0ecreueHue 1Jisl NPAKTHYECKUX 3aHATHI

Jla6opatopus I'TIO / JJabopaTopusi aBTOMaTU3UPOBAHHOTO IPOSKTUPOBAHUS: yueOHas ay TUTOPHS
I TPOBEICHHS 3aHATUN JIEKIMOHHOTO THIA, ydeOHas ayJuTOpHS IJIsI NMPOBEICHUS 3aHATHH
MPaKTUYECKOro THUIA, y4eOHast ayIuTOpHs IJisl MPOBEACHUS 3aHATHI J1abOpaToOpHOro THMa, ydyeOHas
ayIUTOPHS JUIsl IPOBEICHUS 3aHATHI CEeMUHAPCKOIr0 TUIA, TOMEIEHHE JIJIsl KypCOBOTO MPOEKTUPOBAHUS
(BBITTOJTHEHUSI KYPCOBBIX pabOT), MOMEHIEHHUE JJISI MPOBEACHUS T'PYNIOBBIX U MHAUBHUAYATbHBIX
KOHCYJIbTAllUi, TOMEIICHHE ISl MIPOBEACHUS TEKYLIEro KOHTPOJS M MPOMEXKYTOYHON aTTeCTaluH;
634050, Tomckast obmacts, r. Tomck, Jlennna npocnexr, 1. 40, 403 ayn.

Omnucanue UMeEIoIerocss 000py0BaHUS:

- Mynsrumenuitnsiii npoekrop TOSHIBA;

- TeneBuzop-mouurop SAMSUNG;

- MarauTHO-MapKepHas J10CKa;

- Kommuiekt ciennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

IIporpammHoe obecnieueHue:

- Acrobat Reader;

- Mozilla Firefox;

- OpenOffice;

8.3. MaTepI/IaHbHO-TeXHI/IquKOC U IIPpOorpaMmmMHoOe odecneyeHue A9 HaﬁopaTOprIX paﬁoT

Jlabopartopus I'TIO / JlaGopaTopust aBTOMaTH3MPOBAHHOT'O TPOCKTUPOBAHUS: YUCOHAsT ayIUTOPHS
N7 MPOBEICHUS 3aHATUM JEKIMOHHOTO THUIA, yueOHas ayIUTOpHs AJsi NPOBEACHUS 3aHATUH
MPAKTUYECKOTO THUIla, yueOHas ayIUTOpHUs JJIs MPOBEICHUS 3aHATUM J1abOpaTOpPHOro TUIlla, yuyeOHas
ayJIMTOpHUS JIJIsl IPOBEJICHUS 3aHATHII CEMUHAPCKOTO THIIA, TIOMEIIEHHE 111 KypCOBOI'O MPOEKTUPOBAHUS
(BBIMONIHEHUS KYPCOBBIX pabOT), MOMEIIEHUE IJisg MPOBEAECHUS T'PYNIOBBIX U MHIMBUAYaJIbHBIX
KOHCYJIbTALUM, MOMEIIeHUE AJIsI IPOBEACHUS TEKYIIEeTO KOHTPOJS M MPOMEXKYTOYHON aTTecTaluu;
634050, Tomckas obnacts, T. Tomck, Jlenuna npocrekT, 1. 40, 403 ayn.

Onucanue uMeroerocs 000pya0BaHus:

- Mynbstumenuiiasiii mpoexktop TOSHIBA;

- TeneBuzop-mouutop SAMSUNG;

- MaruuTHO-MapKepHas J0CKa;

- KommiekT cnenuann3npoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmmHoe obecrieueHue:

- Acrobat Reader;

- Mozilla Firefox;

- OpenOffice;

8.4. MaTepua/ibHO-TeXHNYECKOE U POrpaMMHOe o0ecreuyeHue 1Jisl CAaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSATeNbHOU pabOThl UCTIONB3YIOTCS YUueOHbIE ayaUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacCIIOJIOKEHHBIE TI0 aJpecam:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnekr, a. 40, 101 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetickas, 1. 146, 107 ayn.;

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

- 634034, Tomckas o6nacth, T. Tomck, Bepmmanna ynuna, a. 74, 130 ayn.

Omnucanrie UMEIOIIErocss 000pyA0BaHUS:

- yuebHas mebenb;

- KOMIIBIOTEPHI;
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- KOMITBIOTEPHI MOAKIIOYEHBI K ceTH «HTepHEeT» M 00ecrneunBaloT AOCTYN B JJIEKTPOHHYIO
nH(popmanmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[lepeyeHp mporpaMMHOTO 0OECTICUCHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mns Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepuajJibHO-TeXHHYECKOE o0ecrevyeHne TUCIMTILTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/IOB

OcBoeHue AMCHUIUIMHBI JINIIAMH ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 00YUEHUS OOILEro U CHelHMaIbHOr0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueoHoi HH(pOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPEToAaBaHus
I 00y4aloUUXCcs C HHBAJIUAHOCTBIO, MOPTAaTUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayAuToOpHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapyUIeHHEeM cllyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, dJICKTPOHHOU JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOIIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO MCIOJIb30BAHHE B
JEKIHMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX 0OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaii]a Ha KpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH 111 KOM(POPTHOTO
IPOCMOTDA.

[Ipu 3aHATHAX C OOy4YarOUIMMHUCS C HAPYUWIEHHUSIMH ONOPHO-IBUIaTeJbHOI0 ammaparta
UCIIOJIB3YIOTCS aJbTEPHATUBHBIEC YCTPOMCTBA BBOAA MH(MOPMALUU U APYrHe TEXHUYECKHE CPEICTBA
npuema/nepenayn yueOHoil nHGopmaluu B JOCTYIHBIX opMax, MOOMIBHOM CUCTEMbI 00y4YeHUS IS
JIIOJeH ¢ MHBAJIUIHOCTBIO.

9. OneHovnblie MaTepHuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUILIIMHBI

9.1. Conep:xaHue OLIEHOYHbIX MATEPHUAJIOB JI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHS OCBOCHHS 3aKPETUICHHBIX 32 AUCHUIIIUHOMN
KOMITETEHITNI UCIIONBb3YIOTCS OIICHOYHBIE MaTepualbl, peCcTaBlIeHHbIe B Tabuue 9.1.
Tabmuia 9.1 — ®opMbI KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

Haspaumi pasfeinos (tem) PopwmHpyemie ®opmel koHTpOIst | OrnieHounbie MaTepuansl (OM)
JUCIUTUIAHBI KOMIIETEHIIUH
1 OcHoBel Mukponponeccoproi |OIIK-7, YK-1 KonTponbHas IIpuMepHBIi IepeyeHb
texHuku. [Ipomeccopsl o0mIero pabota BApUAHTOB (3aJaHui)
Ha3HAYCHMS. KOHTPOJIbHBIX paboT
Jlaboparopnas Temb! mabopaTopHBIX padoT
pabota
TectupoBanue [IpuMepHBIii TIEpedeHb
TECTOBBIX 3aJaHUN
OK3aMeH [lepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
2 MuKponpoIeccopHbie OIIK-7, YK-1 JlaGopaTopHas Tewmbl 1ab0paTOpHBIX PabOT
KOMILJIEKTHI HHTETPATbHBIX pabora
cxem. MHTepdeticsr n TectupoBanue [IpumMepHbIii TEpeUeHb
UHTEP(EHCHBIE MUKPOCXEMBI. TECTOBBIX 3a/1aHHI
OK3aMeH [lepeueHb 7K3aMEHALIOHHBIX
BOIIPOCOB
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3 [IpoexkTupoBaHue OIIK-7, YK-1 TecTtupoBanue [IpumepHBIil nepeyeHb
MHUKpPOIIPOLIECCOPHBIX CUCTEM TECTOBBIX 3a/laHUM
DK3aMeH [lepeueHb K3aMEHAITMOHHBIX
BOIIPOCOB

[Ixana oneHku cPOPMUPOBAHHOCTU OTAEIbHBIX MIAHUPYEMBIX PE3YyJbTATOB OOyUYEHHS IO
JUCHUIUIMHE TpuBeJeHa B Tadnuue 9.2.
Tabmuna 9.2 — lllkana oueHkn cOPMUPOBAHHOCTH TUIAHUPYEMBIX PE3yJIbTATOB OOYy4ECHHS IO

JMCIHTLINHE
dopmynupoBka TpeboBaHUH K CTeeHH C(HOPMHUPOBAHHOCTH
Ouenka banner 32 OM TUTAHUPYEMBIX PE3yJIbTaTOB 00YUYCHUS
3HATh YMETh BJIQJICTh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHE OTCYTCTBHUE
(HeyAOBIETBOPUTENHHO) | MAKCUMAIBHOMU | UITH ()parMeHTapHBIC YMEHHH UIn HABBIKOB WJIN
CYMMBbI 0aJioB 3HAHUA YaCTUYHO (dbparmMeHTapHbIe
OCBOEHHOE MpUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% 10 o0riue, HO He B LI€JIOM YCIICIIHO, B LIEJIOM
(YZOBIETBOPUTEIILHO) 69% ot CTPYKTYpPUPOBAHHBIE HO HE YCIIELIHOE, HO HE
MaKCHUMaJbHOM 3HAHUSA CUCTEMATHUYECKU | CUCTEMATHUECKOe
CYMMBbI 0aIOB OCYIIECTBIISIEMOE MPUMECHECHHE
yMEHHE HABBIKOB
4 (xopor1io) ot 70% 1o c(opMHpPOBaHHBIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue YCIEITHOE, HO yCHENIHoe, HO
MaKCHMAaJTbHOM OTJICTbHBIE cojieprKaIue coJieprKaliue
CYMMBI 0a/UTOB | TpOOIeMBI 3HAHUS OT/ICITbHBIE OT/ICTbHBIE
poOesbl yMEHUe poOeJbI
MIPUMCHCHHE
HABBIKOB
5 (OTJIMYHO) >90% ot chopmupoBaHHbIe | CHOPMHUPOBAHHOE YCHENTHOE U
MaKCUMaJbHOW | cHCTeMaTHYeCKHe yMEHHE CHUCTEeMaTHYeCKOe
CYMMBbI 0aJIoB 3HAHUA MpUMEHEHHE
HABBIKOB

[kana KOMIUIEKCHOM OLIEHKH c(hOPMHUPOBAHHOCTU KOMIIETEHLIUI IIpUBeieHa B Tabuie 9.3.
Tabmuma 9.3 — [llkayia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETEHIIUN

Onenka ®opmyupoBKa TPeOOBAaHUH K CTENIEHH KOMIIETEHIINU

2 He nMeet He0OXOAMMBIX MTPEACTABICHHI O TPOBEPSIEMOM MaTepuase
(HEyAOBIETBOPUTENBHO) | UJTU
3HaTh HA YPOBHE OPUEHTHPOBaHMS, TipeicTaBeHnid. O0yJaromuiics 3HaeT
OCHOBHBIE NMPU3HAKU WJIM TEPMHUHBI U3Y4aEMOTO JJIEMEHTA COACPKaHUsI, UX
OTHECEHHOCTh K OTPEICTICHHON HayKe, OTPac/ii Uil 00bEKTaM, y3HAeT B
TEKCTaX, N300paKCHUAX WM CXeMaX M 3HAET, K KAKUM UCTOYHHUKAM HY>KHO
oOpaiuarbcs A1 60jee 1eTalIbHOTO €r0 YCBOCHHUSI.

3 3HaTh U yMETh HA PeNPOAYKTHUBHOM ypoBHE. O0yyaronuxcs 3HaeT
(YIOBIIETBOPUTEIBHO) |U3YUEHHBIH 3JIEMEHT COAEPKAHUS PEIPOAYKTUBHO: IPOU3BOIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, TUCBMEHHO WJIH B IEMOHCTPUPYEMBIX
IECUCTBUAX.
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4 (xopotio) 3HaTh, yMETh, BIa/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha

PENpPOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3yYeHHBIX 00BEKTOB, HA UX JJOCTOWHCTBA, OTPAHUYCHUS, UCTOPHIO U
NEPCIIEKTUBBI PA3BUTUS U OCOOEHHOCTH I pa3HbIX OOBEKTOB YCBOCHHUSI.

5 (OTJIMYHO) 3HaTh, YMETh, BIIAJIETh HA CHCTEMHOM ypoBHe. OOyJaronuics 3HaeT

HSyquHBIfI SJIEMEHT COACPKAHUA CUCTEMHO, IIPOMU3BOJIBHO U JOKA3aTCIIbHO
BOCIIPOMU3BOJUT CBOW 3HAHUA YCTHO, IMCBMEHHO UJIU B ICMOHCTPUPYEMBIX
I[GﬁCTBHHX, YUUThIBAA U YKa3bIBasAd CBA3H U 3aBUCUMOCTH MEXKY dTHM
SJIEMEHTOM U APYTUMH DJIEMECHTAMU COACPINKAHUA JUCIHUIIIINHEBI, €T0
3HAYUMOCTB B COACPKAHUN JUCHHUIIINHBI.

10.

11.

12.

13.

14.

15.

16.

9.1.1. IlpuMepHBIii MepeyeHb TECTOBBIX 3aJaHU

. ApXI/ITCKTypa MUKpOIIponeccopa, nmoapasyMeBarouias Hajiu4une 06]].[6171 InaMsAaTH AJId KOMaHA U

JAHHBIX, Ha3bIBaeTcs: 1. mpuHcTOHCKAs unu (Gon Helimana; 2. apXxuTekTypa JIMHHBIX KOMaH];
3. rapBapjckasi; 4. Bce BapUaHThl HEBEPHbIE

ApXUTEKTypa MHUKpOIMpoOIlleccopa, MOoApasyMeBarllas Haludyhe Majoro KOJIHYecTBa
YHUBEPCAIbHBIX KOMaH] U MUKPOIIPOTrpamM, Ha3biBaeTcs: 1. mpuHcTOHCKas uin GoH Helimana;
2. RISC; 3. rapBapackas; 4. CISC

. Kakass MmunnmansHas Pa3spAAHOCTb KOMAaH/ XapaKTCpHaA IS apXUTCKTYPbI JJIMHHBIX KOMAH/: 1.

32;2.64; 3.128; 4. 256

CueTuMk KOMaHJ NIPEAHA3HAYEH [UI: 1. cueTa KOIM4YecTBa BHIIIOJHEHHBIX KOMAH; 2. XpaHECHMUS
CIIy’KE€OHBIX JJaHHBIX O Pe3yJbTaTax BBIMOJIHEHUS MOCIEAHEH KOMaHJbl; 3. XpaHeHUs ajapeca
TeKylled KOMaHbl 4. XpaHEHUs aipeca BO3BpaTa U3 MOANPOrPaMMBbI

. I[J'IH yero HE INPUMCHACTCA CTCK: 1. 11 BpEMCHHOI'O XpPaHCHHA aApe€ca BO3BpaATa U3

moAIIpoOrpaMMBI; 2. 11 BpEMCHHOI'O XpPaHCHHUA IICPCMCHHLBIX Ha BPCMA BbIIIOJTHCHHC
nmoamnporpaMmal 3. AJIs1 BpEMCHHOT'O XPaHCHHUA ITOJIb30BATCIIbCKUX NAaHHBIX; 4. IJIsL XPpaHCHUA
OIICpaHA0B, YH4aCTBYIOIIUX B BBIIIOJIHCHHUN TeKanefI KOMaH/bI

. I[aHHBIe KaKoro THUIIOBOTO pErucTpa HUCHOJIB3YIOTCA KOMaHAAaMHU YCIIOBHOI'O IEpPeXona 1.

11000T0 U3 PEerucTpoB OOIIEro Ha3HAYCHHS; 2. CYETYMKA KOMaH/; 3. perucTpa COCTOSHUS
mpoleccopa uiu peructpa (¢piaaros; 4.Bcex MepeyrCISHHBIX PErUCTPOB.

. Kakoit coObITHEe HE OOHOBISET COAEPKUMOE CTeKa: 1. BHI30B MpPEPBIBAHUA; 2. MEPEXO] K

noamnporpaMme; 3. 06pa60TKa HCKHIO‘ICHHIZ; 4. BEITIOJTHEHHUE KOMaHbI IIepexoaa

. B xakom clIydqac nmoanporpamMma MOKCT BbI3bIBATHCA aAIlllapaTHO!: 1.8 CJlIydya€ BOSHUKHOBCHUA

HeIITaTHOM CUTyalluu TIpU BBIIMTOJIHECHHUHW KOMAH/BbI; 2. B CJIyda€ BO3BHUKHOBCHHA BHCIIHCTO
CO6]':>ITI/I$I; 3.B cjIydae C6p003 MHUKpOIIpoeccopa, 4. Bo Bcex MEPCUUCIICHHBIX CIIyUasax.

. I[OCTYH K KaKOMY BUAY HNaMATU MHUKPOKOHTPOJIJICpA SABJIACTCA Hauboee 6BICTpBIMZ 1. x

PETUCTPOBOIA; 2. K BHYTPEHHEH MaMsATH MPOrpaMM 3. K SHEPrOHE3aBUCUMON MaMsITH JaHHBIX 4.
K BHYTPEHHEH onepaTUBHON MaMsTH

B xakoM cnydae HEBO3MOKHO U3MEHHUTH 00BbeM cTeka? 1. B cilydae perucTpOBON OpraHu3aIiu
CTeKa 2. B CIIy4aeT BbIACIECHUS 00IaCTH ONEePaTUBHOM MaMATH MO CTEK; 3. B 000HX CIIydasix

B kakoil komaHIe TPUMEHSAETCS JOMOJTHUTENbHBIA Koa?: 1. cliokeHue; 2. BhIUUTAHUE; 3.
YMHOKEHUE; 4. IOTUYECKOE OTPULIaHKE

Kakas xoman1a 0OHOBIISIET TONBKO perucTp ¢iaros: 1. cinoxenue; 2. BBIMUTaHUE; 3. IEPEXO IO
azapecy; 4. cpaBHEeHUE

J71st yero mpeaycCMOTPEH PEKUM MPSMOTO JAOCTYyMa K mamMsaTu?: 1. Iuisi yCKOPEeHHOTo nepexoa K
noAmporpaMmam; 2. s napaniaeabHOl o0paboTKU mpepbiBaHUi; 3. 1y 0OMeHa TaHHBIMU
MEX/1y OTIEpAaTUBHON MaMsThIO M BHEIIHUM YCTPONCTBOM, MUHYS Tiporieccop; 4. st 00paboTKu
HCKJIIOYECHUU

C moMoImpo Kakoro ycTpoucTBa OCyIIeCTBIsACTCS (GU3UUECKUNM TOCTYI K siYeiike maMAaTH C
YKa3aHHBIM aJIpecoM: 1. MocienoBaTeIbHOTO PEerucTpa; 2. MyJIbTUIUIeKcopa; 3. aemudpaTopa 4.
CYEeTYHKa

Hanuune xakoro ciy>ke0HOTO CUTHala SBISETCS 0053aTeNbHBIM /IS JTI000T0 MapasieIbHOro
uHrepdeiica: 1. moATBepKACHUS MONTYyUYEeHUS NAHHBIX; 2. pa3lieieHus KOMaHI/JaHHBIX; 3.
cbpoca; 4. cTpoOupoBaHHS

Kakoii u3 nepedncieHHBIX MOCIEI0BATENbHBIX HHTEPPEHCOB UMEET BOZMOKHOCTh alnapaTHOTO
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paspemenust koHuukToB: 1. RS-485; 2. SPI; 3. CAN; 4. 12C

Kaxkoit cioco6 siBnsiercst Hanbosee HaleKHBIM JJIs [TOCJIeA0BaTENIbHOM Nepejauu TaHHbIX Ha
JUTMHHBIE pacCTOsIHUS: 1. mepenaya ypoBHEM HANpPsHKEHHS 110 OJJHOMY IMPOBOJY MPU HAIUYUU
BTOPOTO HYJIEBOTO MpoBoja; 2. mepenavya AudepeHInalbHOr0 HANpPSKEHUS MO ABYM
NpoBOJaM; 3. TOKOBasl METIsS

st yero ucnosib3yercs TailMep-cueTunk?: 1. sl OTCYETOB MHTEPBAJIOB BPEMEHHU; 2. A
M3MEpPEHUsI BpEMEHHBIX; MapaMeTpoB LU(PPOBBIM MeTOAOM; 3. 1711 POPMUPOBAHUS CUTHAJIOB C
3aJJaHHBIMU BPEMEHHBIMU TTapaMeTpaMH; 4. ISl BCeX yKa3aHHBIX Iiesiel

Kakoit meton ynyumeHusi npousBoauTenbHoctu HE umcnonb3yercss B mpoueccopax ¢
apxutektypoir ARM:? 1. ucnons3oBanue cyphurcoB B cucTeMe KOMaH[ 2. UCIIOJIb30BaHUE
MUKpPOIPOrpaMM 3. UCIOJIb30BAHKE BIOKEHHOTO KOHTPOJIJIEPA MPEPhIBAHUM 3. HCIIOJIb30BaHHE
" IJIMHHBIX CJIOB"

Kakum ob6pazom HE ocymecTBasieTcss CHHXpOHU3AIMSA NTPU aCHHXPOHHOU TMOCIEI0BATEIIHHOMN
nepenadye AaHHbIX?: 1. myTeM 3aJaHUs OJMHAKOBBIX YaCTOT OMOPHBIX I'€HEPATOPOB B
MIPUEMOIEPEIaTOUHBIX YCTPOMCTBAX 2. MyTEM CUTHAJIOB MOATBEPKACHUS NIepeaul Wik npuemMa
3. myTeM nepenayd CHHXPOUMITYJIBCOB 110 OTAENIbHOM JTMHUU

Kakoil cTanmapTHBI MOAYJb MOCIEA0BATEIbHON MEpenayd ITaHHBIX UMEET BO3MOXKHOCTh
anmapaTtHoi ¢unbTpanuu npuauMaeMmbix HaHHbIX: 1. USART; 2. CAN; 3. SPI; 4. 12C

9.1.2. IlepeyeHb IK3aMeHANMOHHBIX BONIPOCOB

. ApudmeTuko-noruueckoe ycTpocTBo. OOpaTHBIM U IOMOJTHUTEIbHBINH KOJBI. AJITOPUTM

JBOMYHOTO YMHOKEHUS.
YcTpoiicTBO M Ha3HAau€HUE PErUCTPOB OOIIEro Ha3HAUCHUsS, CUETYMKA KOMAaHJ M CTeKa
MHUKPOIIPOLIECCOPOB.

Tunosble BUABI KOMaHl MUKPOIIPOLIECCOPOB.

OCHOBHBIE PEXHMBI paOOTHI MHUKPOIIPOLIECCOPOB.

["apBapackast 1 IPUHCTOHCKAsl apXUTEKTYPbl MUKPOIIPOLIECCOPOB.

CISC- u RISC-nipoueccopsl.

Metoapsl nosblmieHust npousBoautenbHocTu RISC-mukponponeccopos. KonseliepHas
00paboTKa KOMaH 1 MUKPOIIPOIPaMMBI.

AnmnaparHas opraHu3anus aJpecHOro MpoCTPaHCTBA U METO/IbI AJPECaLUu.

TunoBble MUKPOCXEMBI MUKPOIPOIECCOPHBIX KOMIUIEKTOB. OCOOEHHOCTH HCIIOIb30BAHUS
OJIHOKpHUCTaIbHBIX OBM 1 MUKPOKOHTpPOIIIEPOB.

VYceTpolcTBO U Ha3HaUeHHUE TaliMepa. 3alauy, pellaeMble IpU IOMOIIU TalimMepa.

OcHOBHBIE XapaKTepHble 0COOCHHOCTHU MapajuIeIbHBIX U MOCIEI0BATEIbHBIX HHTEP(EcoB u
UHTEPPEHCHBIX MUKPOCXEM.

Y eTpoiCcTBO MOAYISl YHUBEPCAIBHOTO CHHXPOHHO-aCUHXPOHHOI'O IPUEMONIEpEIaTUHKA.
[TocnenoBarenbublil nHTepdeiic [2C u ero THNOBBIE TPUMEHEHHUS.

[Tocnenosarenbublil naTepdeiic CAN u ero TUIOBbIE TPUMEHEHHUS.

[TocnenoBarenbublil nHTEpdeiic SPI 1 ero THIOBBIE TPUMEHEHHSI.

OcHoBHBIE (DYHKIIMOHATILHBIE BO3MOXKHOCTH M Ha3HAYEHUE 8-pa3psiIHBIX MUKPOIIPOLIECCOPOB
OcHoBHbIE (YHKITMOHATLHBIC BOZMOKHOCTH M Ha3HaYeHHUE 32-pa3psIHBIX MUKPOTIPOIIECCOPOB.
Oco0eHHOCTH CHUCTEMBI KOMaHJ mpoueccopoB Ha ocHoBe sapa ARM. IloBwimenue
IIPOU3BOJUTEIBHOCTH HA YPOBHE OpPraHU3allii CUCTEMbI KOMaHJ.

Wutepdeiic RS-485 n npumensiemMbie B HEM MPOTOKOJIBI BBICOKOT'O YPOBHSI.

VYerporicTBo 3HakoreHepupyromux JKK-nucnnees

Anroput™mbl oOMeHa HH(popMaIeii ¢ ycTpoiicTBaMu 0TOOpaxeHus

YcrpoiictBa BBoJIa MH(OpMaIK. AITOpUTMBI 00paboTKH Jpedes3ra KiIaBuatyp.
[TocnenoBarenbHblil nHTEpQeiic 1-Wire U ero TUMOBbIE TPUMEHEHHUS.

OcHoBHbI€ onepaTopsl si3bIka C.

Oco0eHHOCTH HAMMCAHUS TPOrPaMM JUISI MUKPOKOHTPOJLIEPOB.

ITpumenenne ALII B MuUKpoKOHTpoOJsuIEpax

[Ipumenenue Taiimepa-cuetyuka 1 GOpMUPOBaHHS LHU(PPOBBIX CUTHAJIOB C 3aJaHHBIMH
BPEMEHHBIMU IIapaMeTpaMH U U3MEPEHUS BPEMEHHBIX [1apaMETPOB

Opranusainyst aBTOMaTHYECKOTO YIPABICHHS 110 00paTHON cBsA3H. CBONUCTBA MOJIOKHUTEIHLHON U
OTPHILIATEILHOM OOPATHBIX CBSI3EH.

Peanuszanus aBTOMaTH4eCKUX PETYJIATOPOB HA MUKPOIIPOLIECCOPAX.
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9.1.3. IIlpuMepHbIii NepeyeHb BAPMAHTOB (3aaHNI) KOHTPOJIbHBIX padoT

1. Jlansl nBa uKcla B AECATUYHOM cucTeme cuuciieHus. [lepeBecTu ux B IBOMYHYIO CUCTEMY U
MOKa3aTh MPOIECC UX CIIOKEHUS IO MPaBHJIaM TBOUYHON apu(PMETHKH.

2. Janbl ABa yMclia B IBOMYHOU cucTeMe cuucieHus. [lokazaTh mpoiecc ux BBIYMTAHUSA 1O
npaBujIaM ABOMYHON aprU(METHUKH.

3. Jlanbl Ba uKciaa B IBOMYHOM cucTeMe cuucieHus. lloka3ars nporecc ux yMHOXKEHHUS IO
npaBujIaM ABOMYHON aprU(METHUKH.

4. Jlano yucno B 1BoM4yHOM Buje. [lepeBecTu ero B MeCTHAALATUPUYHYIO CUCTEMY UCUHUCIICHHUS.

5. Jlanbl nBa 4ucia, KaXkJaoe 3aHMUMAET B ONEPAaTHUBHOM mamsaTH 1o aBa Oalita. Hanmmcath
MPOTPAaMMHBIN KOJT JIJIsl X CJIOKEeHUs B cucteMe komana MCS-51

6. Jlanbl 1Ba MaccuBa OMHOOANTHBIX yncesn. HamucaTth mporpaMMHBIM KOl UX MO3JIEMEHTHOTO
CIIOKEHHS.

9.1.4. TembI J1a00paTOPHBIX PadoT

UccnenoBanue mukpokontposuiepa STM32F401RE

IIporpamma BBOJIa ¢ ABYX KJIFOUEW M BBIBOJA HA JIBa CBETOAMOA
MopenupoBaHue aBToMara

[TporpaMMa pacrno3zHaBaHus MOCIEI0BATEILHOCTH PACIIO3HABAHUS JaTYNKOB

L=

9.2. MeToan4yeckne peKOMeH AU

YueOHBI MaTepuan u3jaraercs B GopMme, Mperoiaraliie caMoCTOsATEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3zoBanue. [Ipu 3ToM camocTosITeNbHAs paboTa CTyICHTOB UTPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCETr0 Y4eOHOro mpoIliecca.

Hauatp n3yueHue QUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ paboueil MporpaMMoid, CIIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecrnedeHusi. CamocTosTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepualaMH, BBIMOTHEHHE KOHTPOJBHBIX MEPOMPUSATHH, MPEeayCMOTPEHHBIX
y4eOHBIM IIJIaHOM.

B npouiecce nzydeHust TUCHUILTAHBI ISl Ty4YIIETO OCBOSHUS MaTepHaia HeoOX0IUMO PeryspHO
oOpamaTbCcss K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJb30BaThCsl yepe3 KaOWHET CTyAeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIETOCTYTHBIMH HHTEPHET-TIOPTAIaMU, COACPKAIIUMHU
HAayYHO-TIONMYJSIPHBIE U CIEIMalIU3UPOBAHHBIE MaTepHalbl, MOCBSIICHHBIE PA3JIUYHBIM aCHEKTaM
y4eOHOW AMCHIUILTHHBIL.

[Ipu caMoCTOATEIHLHOM U3YYEHHUU TEM CIEAYNUTE PEKOMEHIAIHSIM:

— YTEHHE HUIH MPOCMOTP MaTepHalia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM ays
WHANBHUAYATBHOTO TOHMMAHUS M OCBOCHHS MaTepuala, BbIIENsis OCHOBHBIE UJEH; HA OCHOBAHUHU
M3YUYEHHOTO COCTaBUTH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO0 C IPUMEpPAMHU U3
MPaKTHKH;

— €CITU B TEKCTE BCTPEUAIOTCS HE3HAKOMBIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEyeT BBISICHUTh MX
3HAYCHHME I TOHUMAaHUs JaIbHEHIIIEro MaTepuana;

— OCMBICIIMBalTE MPOYUTAHHOE U U3YUEHHOE, OTBEYANTE HA MPEJI0KEHHBIE BOIIPOCHI.

CTyaeHTsl MOTYT MOJy4aTh WHAUBUIYATbHbIE KOHCYIbTAIIMHU, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[To nucuuniarHEe MOTYT MPOBOJUTHCA JOMOJHHUTEIbHBIEC 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacnucanue BeOMHAPOB U 3amucy BEOMHAPOB MYyOJIUKYIOTCS B AJIEKTPOHHOM Kypce / 3IEKTPOHHOM
YKypHAJIe Mo TUCIUIUINHE.

9.3. TpeﬁoBaHnﬂ K OHCHOYHBIM MaTe€pHaJiaM 1Jid JUIl ¢ OrPAaHUYCHHBIMUA BO3MOKHOCTAMMU
3A0POBbA U HHBAJIMI0B

Jas nu1 ¢ OTrpaHUYEHHBIMH BO3MOXXHOCTSMHU 3J0POBBS M HHBAIHIOB MPEIYCMOTPEHBI
JIOTIOJIHUTEJIbHBIE OLIEHOYHBbIE MaTepHalibl, IEPEeUeHb KOTOPHIX yKa3zaH B Tabnuue 9.4.
Tabnuna 9.4 — JlomonHUTENbHBIE MaTEepHUalbl OIEHUBAHUSA IJs JHUIl C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbsI M MHBAJIHJIOB
Buap! 10N0IHUTENBHBIX OEHOYHBIX |  DOpPMBI KOHTPOJIS U OLIEHKU
MaTepHaIoB pe3yabTaToOB 00yUYEHUs

Kareropuu obyuaromuxcs
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C HapyLeHUsIMH cIyXa

TecThl, TUChbMCHHBIC
CaMOCTOSITEIIbHBIE PAOOTHI, BOTIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pabOThI

[Ipenmy111eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapylIeHUsIMU 3PEHUS

CobeceoBaHue 11O BOIIPOCAM K
3a4eTy, OMPOC MO TEPMHUHAM

[IpenmyiiecTBEHHO yCTHAs
MpoBepKa (MHIUBUIYATHHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO amnmapara

Penienne nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa60TBI, IIMCBMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

Hp CUMYIICCTBCHHO
AUCTAaHIIMOHHBIMHU MCTOJdaMHU

C orpaHMyYeHUSIMH TIO
0011IeMEeTUIIUHCKUM
MOKa3aHUSM

TecThl, TUChbMCHHBIC
CaMOCTOSITEIIbHBIE PAOOTHI, BOTIPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipeumy1iecTBEHHO POBEpPKA
METOAAMHU, ONPEACIIAIOLIMMUCS
UCXOJS U3 COCTOSIHUS
00yyaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuecKkue PECKOMEHIAUHU MO OIMCHOYHBIM MaTepuajgamMm IJid JJUll ¢ OrpaHU4YC¢HHBIMHU

BO3MOKHOCTSIMHA 310POBbS U HUHBAJINI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U WHBAJIHUJIOB MPEayCMaTPUBACTCS
JOCTYITHAs popMa MpeA0CTaBIICHUS 3aJaHUI OIIECHOYHBIX CPEJICTB, 4 UMEHHO:

— B IIeYaTHOU (opme;

— B Iie4aTHOU hopme ¢ yBeJIMYEHHBIM HIPUPTOM;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— METOJIOM YTE€HHSI aCCUCTEHTOM 3aJ]aHUsl BCIIYX;

— IpeJ0CTaBICHHUE 3a/1aHUs C UCIOIb30BaHUEM CYpIOTIEPEBOA.

Jlutam ¢ orpaHMYE€HHBIMU BO3MOXKHOCTSMH 3/I0POBbSI M1 MHBAJIKAaM yBEJIUUYHUBAETCS BpeMs Ha
MOJTOTOBKY OTBETOB Ha KOHTPOJIbHbIE BOMpockl. Jlyisi Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
nocTynHasi popma npeaocTaBiIeHHsI OTBETOB Ha 3aJIaHUsl, @ UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYT aCCHCTEHTA;

— MpEeJICTaBIEHUE OTBETOB YCTHO.

[Ipouenypa omeHWBaHHUS PE3yIbTATOB OOYYEHHUsS JHUIl C OTPAHUUYCHHBIMH BO3MOXXHOCTSIMHU
3I0pPOBbSI M WHBAIUOB 10 AUCIHILIMHE TPEIyCMAaTPUBACT MpeAOCTaBleHne HHPopManuu B hopmax,
a/IaTITHUPOBAHHBIX K OTPAaHUYEHISIM UX 3JI0POBbBSI U BOCIIPHATHSI HHPOPMAITUH:

Jst Iun ¢ HApyIIeHUsIMU 3PeHH:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B rieyaTHOU popme yBeIMueHHBIM HIpUdTOM.

J1st Iun ¢ HApYLIeHUsIMU cJIyXa:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B IIeyaTHOU (opme.

JJ1s1 11 ¢ HApyLIEHUSIMH OTIOPHO-ABHUIaTEJIbHOIO anmapara:

— B popMe 3JIEKTPOHHOTO TIOKYMEHTA;

— B TIleYaTHOU (opme.

[Ipn HEOOXOAUMOCTH JJIsl JUI] C OTPAHUYCHHBIMU BO3MOXXHOCTSIMH 3JI0POBbSI U MHBAJIHUIO0B
MpoIieIypa OLICHUBAHUS PE3YJIBTATOB 00YUEHUS MOXKET IPOBOJUTHCS B HECKOJIBKO JTaIloB.
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