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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. ®opmupoBanue MNpoPpecCHOHANbHBIX KOMIETEHUUH,
MHUKPOIPOLIECCOPHBIX CUCTEM.

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).

Hnnexc quciumumasl: b1.B.J1B.01.01.03.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUM.

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

[Iponecc u3yueHus: NUCIUIIMHBI HalpaBieH Ha (opMHUpOBaHUE CIEAYIOUIUX KOMIETECHIUN B

cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHnn 1 MHAUKATOPBI UX JTOCTHIKEHUS

Komnerenius

Nupukatopel 10CTHXKEHUS
KOMIIETEHIINU

[Inanupyemsie pe3ynbTaThl 00yUeHUs 110
JUACLUIUTMHE

yHHBepcaJIbeIe KOMIIETCHIIUN

VK-1. Cnocoben
OCYILECTBIIATH TIOUCK,
KPUTUYECKUM aHAJIU3 U
CHHTE3 HHpOopMaLuy,
IPUMEHSTH CUCTEMHBIH
MOJXO/ ISl PELICHHUs
MOCTaBJICHHBIX 3a]1a4

VK-1.1. 3naer meToauku
cbopa u 06paboTku
nH(pOpMAaIINH, aKTyaJbHbIC
poccuiickue u 3apyOexHble
UCTOYHUKU UHPOPMALIUH JISI
pEIIeHHUs TOCTaBIEHHBIX
3a/1a4, a TAaK)Ke METOJIbI
CHUCTEMHOT'O aHaJIU3a

3HaeT aKTyaJlbHble POCCUNCKUE U
3apyOekHbIe HICTOUHUKU UH(DOpMaLUH,
HMMEIOIINE OTHOIIEHUE K MUKPOIIPOLIECCOPHOU
TEXHUKE.

VYK-1.2. YMmeer npuMeHsITH
METOJMKH MOUCKa, cOopa 1
00paboTku nHpopMaluy,
OCYILECTBIIATh KPUTHUECKUI
aHaJIU3 U CUHTE3
UHPOPMALINH, TTOTyYEeHHOH 13
Pa3HbIX UCTOYHUKOB

YMeer aHanmu3upoBaTh UHPOPMALIUIO O
Pa3NIUIHON MPOIYKIHUU B cepe
MHUKPOITPOLIECCOPHOM TEXHUKHU

VK-1.3. Bnageetr MmeTomaMu
MOMCKa, coOopa n 00paboTKH,
KPUTHUYECKOIO aHAIH3a U
CUHTe3a UHpOpMaIHH,
METOJIMKON CHCTEMHOTO
MOJIX0/1a AJIsl peIIeHUs
MOCTaBJICHHBIX 33/a4;
CIocoOeH reHepupoBaTh
pa3inyHble BApUAHTHI
pEIIeHUs TOCTaBIEHHBIX
3a1ad

Brnageer cucteMHBIM MOJIXOJIOM B aHAIHU3E
uH(bOpMalU AJIs PEelIeHus 3a7a4, CBA3aHHbIX
C MUKPOIIPOILIECCOPHON TEXHUKOM.

OomenpodeccuoHaIbHbIE KOMIIETEHIHT
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IIpodeccuonanbHbIe KOMIIETEHIIUH

I1K-9. Criocoben
HCIIOJB30BaTh
BCTPOCHHBIC CPEJICTBA
MPOrPaMMHUPOBAHUS U
OTJIAJKHA CUCTEM
ABTOMATH3UPOBAHHOTO
MPOEKTUPOBAHHUS, a
TaK)Ke OCYIIECTBIISATh
POrpaMMHPOBAaHHE Ha
SI3BIKaX BBICOKOTO
YPOBHS

I1K-9.1. 3naeT oCHOBBI
SI3BIKOB TTPOTPAaMMHUPOBAHUS
acceMOiep, c/ct++, Verilog,

3HaeT OCHOBHI SI3BIKOB IMPOTPAMMHUPOBAHHUS
acceMOuep u ¢/c++ B IpUMEHEHUHU K
IPOTPAMMHUPOBAHUIO aIMaPaTHBIX PECYPCOB

LabVIEW wu np. MHKPOTIPOILIECCOPOB U MUKPOIIPOIIECCOPHBIX
CHUCTEM.
[1K-9.2. Ymeer YwMmeer npoextupoBath 110 HU3KOrO N

MMPOCKTUPOBATH 3JICKTPOHHBIC
YCTPOﬁCTBa C IPUMCHCHUCM
CAIIP

CPEIIHErO YPOBHS 111 MUKPOKOHTPOJIEPOB €
IIPUMEHEHNUEM CIELUAIN3UPOBAHHBIX CPELL
IPOTpaMMUPOBAHUS.

I1K-9.3. Bnageer HaBBIKAMU
IKCILTyaTaIuu
MUKPOKOHTPOJUICPOB,
Mukpornporueccopos, ITJINC

BHaI[eeT HaBbIKaMHM 3KCILTyaTalluK
MHKPOKOHTPOJIJIEPOB X MUKPOIIPOIIECCOPOB
JUTs pa3paboTKH HU(POBBIX YCTPOICTB
PaIMO3IEKTPOHHOM armaparypebl.

TUTs pa3paboTKH HHU(POBBIX
YCTPOMCTB Pa3JIM4HOrO
Ha3Ha4YCHUA

4. O0beM QUCHUIIMHBI B 324€THBIX eIMHUIAX C YKA3aHHEM KOJIUYeCTBA aKaleMUYEeCKUX YaCoB,
Bbl/IeJIEHHBIX HA KOHTAKTHYI0 Pa00oTy 00y4aloluXxcs ¢ npenojgaBarejiemM
U HA CAMOCTOSITEJIbHYIO PadoTy 00y4aromuxcs

OO6mmast TpyA0€MKOCTh TUCIUIUIMHBI COCTABIISIET 4 3aU€THBIX euHUII, 144 akaJTeMUuecKuX 4acoB.

Pacnpenenenue Tpy10eMKOCTH TUCIUIUIMHEI 10 BHIaM YU4€OHOU JEATEIHHOCTH MPEJACTABICHO B
Tabime 4.1.

Tabmmia 4.1 — Tpy10eMKOCTh AUCIUIUIMHBI IO BUJAM YU4eOHOU eI TeIbHOCTH

» Beero |Cemectpsl
Bunpsl yaeOHOM AeATeTbHOCTH
4acoB 6 cemectp
KonTakTHas aynuTopHas padora 00y4alomuxcs ¢ NpenojaBaresieM, BCero 66 66
JIeKuMOHHBIE 3aHATHS 14 14
[IpakTrueckue 3aHATUA 28 28
JlaGopaTopHble 3aHATUS 24 24
CamocrosiTeibHass padoTa 00y4amuxcs, B T.4. KOHTAKTHasi 78 78
BHeay/IMTOpPHasi padoTa o0y4yalomuxcs ¢ npenojgaBartejieM, BCero
[ToaroroBka K TECTUPOBAHUIO 6 6
[ToaroroBka Kk KOHTPOJILHOU paboTe 4 4
[ToaroroBka k mabopaTopHOi paboTe, HAMCAHUE OTYETa 32 32
[ToaroroBka K 3auery 36 36
O0mas Tpyr0eMKOCTh (B 4Yacax) 144 144
OO0mas TpynoeMKocCTh (B 3.e.) 4 4

5. CTpykTypa u coaep:kaHue TUCHUILIMHBI
5.1. Pa3znennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eiITeJIbHOCTH

CTpyKTypa ITUCIUIUIMHBI 0 pa3jenaM (TeMaM) B BUJaM y4eOHOH JesATEeIbHOCTH MPHUBEICHA B
tabymue 5.1.
Ta6mmma 5.1 — Paznens! (TeMbl) TUCIMUILIMHBI M BUABI YI€OHON ACATEIHHOCTH

Jlek. Bcero gacosn
HasBanus paznenos (tem) san [Ipak. | JIa6. | Cam. (6e3 dopMupyemsbie
IIUCIAILINHBI ” | 3aH., 4 | pab. |[pab., q KOMIIETEHIINHU
q 9K3aMEHa)
6 cemecTp
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1 OcHOBBI MUKPOITPOIIECCOPHOI 6 28 16 34 84 [IK-9, YK-1
TexHuku. [Ipouieccopsl ob11ero
Ha3HA4YEeHMS.
2 MuKpOIpo1eCcCOPHbIE KOMIUIEKTHI 6 - 8 30 44 [1K-9, YK-1
WHTErpaJIbHBIX cxeM. IHTepderich n
uHTep(elicHbIe MUKPOCXEMBI.
3 IIpoexkTupoBaHue 2 - - 14 16 [IK-9, VK-1
MHUKpPOIIPOLIECCOPHBIX CUCTEM

Hroro 3a cemectp| 14 28 24 78 144

Utoro| 14 28 24 78 144

5.2. Conep:xanue pa3aesioB (TeM) IMCHUNINHBI

Coneprkanue pa3iesioB (TeM) IUCHUILIMHEI (B T.4. IO JIEKIHUSIM) MPUBEICHO B Ta0wHIe 5.2.
Ta6muma 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCIUTUINHBI (B T.Y. IO JICKIIHSIM)

HazBanus pasnemnoB (Tem) Coneprxanue pa3iesioB (Tem) Tpynoemxocts dopMupyemsbie
JUCLUILIAHBI JUCLUIUIAHBI (B T.4. IO JIEKIIHAM) (neKuHOHHbIC KOMIIETCHIINH
3aHATHUSA), U
6 cemecTp
1 OcHOBBI Knaccudukanus MEKpOIpo11eccopos, 6 [IK-9, VK-1
MHUKpPOIIPOLIECCOPHOI OCHOBHBIE BAPUAHTBI UX APXUTEKTYPbI
TexHUKH. [Ipouieccopbl U cTpyKTyphl. O01Ias cTpyKTypa u
0011ero Ha3HAYEHUS. MPUHIUIBI PYHKIMOHUPOBAHUS
MHUKPOIPOLIECCOPHBIX CUCTEM.
CTpyKTypa COBpEMEHHBIX §-pa3psaHbIX
MHKPOKOHTPOJLIEPOB, cemeiicTBa MK
AVR, MCS-51, 32-pa3psiHbie
MHUKpPOKOHTpOJUIEPHI ¢ siapoM ARM.
Hroro 6
2 MuKponpoueccopHble OcCHOBHbBIE KOMMYHHUKAIIUOHHBIE 6 [IK-9, VK-1
KOMIUIEKTBI HUHTETPAJIBHBIX |MOJYJIM MUKPOIIPOLIECCOPHBIX CUCTEM.
cxeM. MHTepdeiice u IIpuMeHeHue napaueIbHbIX
uHTepdeiicHbIe unTepodeiicon. [TocnenoBarenbHble
MHUKPOCXEMBI. untepodeiicer 1-Wire, SPI, USART,
12C, CAN u ux npumeHeHue.
Hroro 6
3 IIpoexTupoBanue Mertonuka u cpeacTa 2 I1K-9, YK-1
MUKPOIIPOLIECCOPHBIX IIPOEKTUPOBAHMS MUKPOIIPOLECCOPHBIX
CUCTEM cucteMm. Cpencrsa U METOIBI
pa3paboTKU U OTJIAAKH IPOrPaMMHOI0
obecrneyeHnss MUKPOIIPOLIECCOPHBIX
cuctem. CpeacTBa U METOBI
KOMIUIEKCHOM OTJIaIKU
MHUKPOIIPOLIECCOPHBIX CUCTEM.
HUtoro 2
Hroro 3a cemectp 14
Hroro 14
5.3. [IpakTuyeckue 3aHATHS (CEMUHAPDbI)
HaunmeHoBaHMe NpakTHYECKUX 3aHATUH (CEMUHAPOB) MPUBEAEHO B Tabmuue 5.3.
Tabmuma 5.3. — HaumeHnoBaHue MTpaKTUUECKUX 3aHATUH (CEMUHAPOB)
4
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Hazpanus pa3nenos (tem) HanmeHnoBaHue npakTH4eCcKux dopmMmupyembie
JUCLUIUIAHBI 3aHATUN (CEMHHAPOB) Tpynoemkocts, 1 KOMIIETEHIIUU
6 cemecTp
1 OcHOBEI 3HAKOMCTBO C CUCTEMaMH 2 IIK-9, YK-1
MHUKpPOIIPOLIECCOPHOI CUMCIICHUS
TexHuKH. [Tporeccopsr Apudmerndeckue onepanum ¢ 2 I1K-9, VK-1
00111ero Ha3HAYCHHUSI. qyCcIaMH B IBOUYHOU CHCTEME
CUMCIICHUS
3HAaKOMCTBO ¢ METOJaMU 8 IIK-9, VK-1
pa3paboTKu mporpamm st
MHUKPOIIPOIIECCOPOB
Pazpabotka anroputma paboThl 8 I1K-9, VK-1
yCTpOMCTBA
Peanuzanus anroputMoB B BUAE 8 [1K-9, YK-1
nporpamm
Hroro 28
Hroro 3a cemectp 28
Hroro 28
5.4. JlabopaTopHbIe 3aHATHS
HaumenoBanue nabopatopHbix paboT npuBeeHo B Tadbaune 5.4.
Tabauia 5.4 — HaumeHoBaHue 1a00paTOpHBIX paboT
Hazpanus pa3nenos (tem) HaunmenoBanwue naboparopusix | TpymoemkocTs, | Dopmupyemsie
JUCLIUIINHBI pabot q KOMIIETEHIINU
6 cemecTp
1 OcHOBEI HccnenoBanue 4 [IK-9, YK-1
MHUKpPOIIPOLIECCOPHON TEXHUKHU. | MUKPOKOHTPOJLIEPA
[Tpoueccopsr ob1eT0 STM32F401RE
Ha3Ha4YCHMA. IIporpamma BBOJIA € ABYX 4 I1K-9, VK-1
KJIIOUYEH U BBIBO/IA HA JIBa
CBETOJIMO/1a
MoaenupoBaHue aBToMara 8 IIK-9, VK-1
Hroro 16
2 MuKponpoIeccopHble IIporpamma pacnio3HaBaHus 8 I1K-9, VK-1
KOMIUIEKTBI HHTETPaJIbHBIX MIOCJIEI0BATEILHOCTHU
cxem. MuTepdeiice u pacro3HaBaHus JaTYAKOB
uHTEp(ECHBIE MEKPOCXEMBI. HUtoro 8
Hroro 3a cemectp 24
Hroro 24

5.5. KypcoBoii npoekT / kypcoBasi pabora

He npegycmoTpeHo y4eOHbIM IIJIaHOM

5.6. CamocTosiTesibHass paboTa

Buael camocTosTeNbHOM paboThL, TPYAOEMKOCTh U (POPMUPYEMble KOMIIETEHLIUU PECTABIICHBI B

Dopmbl
KOHTPOJIS

Tabnure 5.6.
Tabnuma 5.6. — Bunabl camocTosTenbHON paboThl, TPYI0EMKOCTh U (HOPMHUPYEMbIe KOMIIETSHIIUN
HasBanus paznenos (Tem) Braer Tpynoemkocts, | @opMupyembie
CaMOCTOSITENIbHOM ’
JVCIIATUTHHBI q KOMIICTEHITHH
paboThl
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6 cemecTp
1 OcHOBEI IToaroroBka x 2 IIK-9, VK-1 TectupoBanue
MUKPOIIPOIIECCOPHOI TECTUPOBAHUIO
TexHUKH. [Iporieccopsr IloaroroBka k 4 IIK-9, VK-1 KountponbHas
001Iero Ha3HAYEHHS. KOHTPOJIbHOH paboTe pabota
[ToaroroBka k 16 [1K-9, YK-1 JlaboparopHas
naboparopHoii padore, paborta
HaIMCaHUE OTYETa
ITonroroBka K 3a4eTy 12 IIK-9, VK-1 3auéT
Hroro 34
2 Muxkponponeccopasie |[loaroroska k 2 [1K-9, YK-1 TecTtupoBanue
KOMIUTCKTBI TECTUPOBAHUIO
HHTCTPAJIBHBIX CXEM. [ToaroroBka k 16 [1IK-9, VK-1 JlabGopaTopHas
Wnrepdeiicst u nabopatopHoii pabore, paborta
HHTEp(HEHCHBIC HallCaHue 0TYeTa
MHKPOCXCMBI. IToaroTroBKa K 3a4eTy 12 I1K-9, VK-1 3auéT
Uroro 30
3 IIpoexTupoBanue ITonroroBka k 2 [1K-9, YK-1 TectupoBanue
MUKPOIIPOIIECCOPHBIX TECTUPOBAHUIO
CHUCTEM [ToaroroBka k 3auery 12 IIK-9, VK-1 3auér
Uroro 14
Hroro 3a cemectp 78
Uroro 78

5.7. CooTBeTcTBHE KOMIIETEeHINH, )OPMUPYEMBIX IPH U3yYeHUHU JUCHUIINHBI,
M BHJIOB 3aHATHH

CooTBeTcTBHME KOMIETEHUIHH, (GOPMUPYEMBIX MPU M3YUYCHUH JUCLUILIAHBI, U BUJOB 3aHATHH
MpeJCTaBICHO B Tabnuie 5.7.
Tabnuua 5.7 — CooTBeTCTBHE KOMIETEHIUH, (OPMUPYEMBIX MPU U3yUYECHUH TUCIMILINHBI, U BUIOB

3aHATHI
Bunbl yueOHOI nesTeNbHOCTH
dopmMmupyembie
Jlek. [pak. JIa6. Cam. DopMbI KOHTPOJIS
KOMIIETEHIINH
3aH. 3aH. pao. pao.
I1K-9 + + + + 3auér, KonTponbHas pabora,
JlaGopaTtopHas pabora, TectupoBaHue
YK-1 + + + + 3auér, KontposibHas pabora,
JlabopartopHas pabota, TecTupoBanue

6. PeifTuHroBasi cucreMa JJisi OleHKH yCIIeBAEMOCTH 00y4arouXCs
6.1. basuibHbIe OneHKH 1J1s1 POpM KOHTPOJIA

BambHbie oneHKH 17151 POpPM KOHTPOJIS MpeIcTaBIeHbI B Tabmuie 6.1.
Tabmuua 6.1 — bayuibHbIe OLIEHKH

. . | MakcumainbHbIi Oan
MaxkcumanbHbIA MaxkcumanbHbII
3a MEPUOJ MEXKIY Bcero 3a
DopMBI KOHTPOJIA 6am1 Ha 1-y10 KT ¢ 6asu1 3a Iepuos
2KT u Ha KOoHel CEMECTP
Hayana cemectpa | Mmexnay KT u 2KT
cemecTpa
6 cemecTp
3auér 0 0 30 30
Konrponbnas padora 10 10 10 30
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Jlaboparopnas padoTa 5 10 10 25

TectupoBanue 5 5 5 15

Hroro makcumym 3a 20 25 55 100
nepuos

Hapacraromum utorom 20 45 100 100

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

[TepecueT 6anIoB B OLIEHKH 3a TEKYIIUH KOHTPOJIb MIPEACTABICH B TabmuIie 6.2.
Tabmuia 6.2 — Ilepecuer 6aJJI0B B OILIEHKH 32 TEKYIIUH KOHTPOJIb

bamnibl Ha naTy TEKyero KOHTpoIs Onenka

>90% oT MakcuMalIbHOI cyMMbI OaiioB Ha gaty TK 5

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

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

N|W | B~

< 60% oT MakcuMalIbHOI cyMMbI OaiioB Ha gaty TK

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

[TepecueT cymMMBbl 6asioB B TPAJUIIMOHHYIO U MEXAYHApPOJHYIO OIIEHKY MPEJCTaBIEH B TaOIHUIEe

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 (OTJIIHYHO)
4 (xopor1o) (3a4TeHO) 85 -89 B (ouens xoporo)
75 -84 C (xoporo)
70 — 74 D (yaoBneTBOpUTENIHHO)
3 (yAOBIETBOPUTENBHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HeyIOBJIETBOPUTEIHHO) (HE 3aUTEHO) Hwxe 60 6amios F (meynoBnerBoputreabHO)

7. YueOHO-MeTOoAnYecKoe 1 MH(OPMAIITHOHHOE o0ecneyeHue TUCIUTIIHHbI
7.1. OcHOBHas JqUTEpaTypa

1. Oropoanukos, M. H. MukponporneccopHas Texauka: BBegeHne B Cortex-M3 : yueOHoe mocodue
st By3oB / . H. OropoaankoB. — Mocksa : U3marenscTBo HOpaiit, 2022, — 116 c¢. [DneKTpoHHBIH
pecypc]: — Pexxum poctyma: https://urait.ru/bcode/492216 .

2. apanos, Anekcanap BukropoBud. OCHOBBI MUKPOITPOIIECCOPHOM TEXHUKH : yueOHOE mocooune
/ A. B. lllapanos ; ToMckuii TocyJapCTBEHHBI YHUBEPCUTET CHCTEM YNPABICHUS U PAJUOIIEKTPOHUKA
(Tomck). - Tomck : TYCVYP, 2007. - 188 c. (manmmuue B 6ubmmotexke TYCVYP - 160 3k3.).

7.2. lonoTHMTEIbHAS JIUTEPaTypa

1. Tapacos, Unesa EBrenseBud. Pazpaborka mudpossix ycrpoiictB Ha ocHoBe [IJIMC Xilinx® ¢
npuMenenueMm si3bika VHDL / U. E. Tapacos. - M. : I'opsiuas munus-Tenexkom, 2005. - 252 c. (Hanmuuue B
ouodmorexke TYCVYP - 70 3k3.).

2. Jlanun, Anekceir AHatonbeBud. MaTEepdeiickl. Beibop u peanuzanus / A. A. JlanuH. - M. :
Texnochepa, 2005. - 167 c. (Hamuuue B 6unbanorexke TYCVYP - 20 5k3.).

3. I'yceB B.I'., I'yceB I0.M. DnekTpoHrKa U1 MUKPOIIPOIIECCOPHAS TEXHUKA: YUCOHHK JIJIS1 BY30B —
4-e u3x., non. — M.: Beictias mikona, 2006. — 797 c¢. (nanuune B 6udamoreke TYCYP - 78 7k3.).

4. SImanyp, C. Raspberry Pi Pico B mo6urtensckux npoekrax / C. SImanyp, II. SImanyp ; mon
HayuHoul penakuueit 0. B. Pesuua ; nepeBon ¢ anrnuiickoro FO. B. Pesuua. — Mocksa : JIMK Ilpecc,
2023. — 282 c. [DnekTpoHHBIHA pecypc]: — Pexxum moctyna: https://e.lanbook.com/book/314960.

7.3. YuyeOHO-MeTOANYECKHE MOCOOUS
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7.3.1. O6s13aTe/IbHbIE YUeOHO-MEeTOAUYECKHE MOCOOHSI

1. BriuncnutenpHas TeXHUKA: Y4eOHO-METOIUYECKOE MOCOOUe MO OpraHU3aINN MPAKTUIECKUX
3aHATHI U caMmocTosTenbHOU paboTsl / B. A. Kopmumnun - 2019. 41 c. [DaexTpoHHBIH pecypc]: — Pexum
nocrtymna: https://edu.tusur.ru/publications/9182.

2. OpraHu3anusi CaMOCTOSATENbHOU paboThl: YueOHO-MeTonuueckoe mocobue / . O.
Hozapesatsix, b. ®@. Ho3apesateix - 2018. 23 c. [DaexTpoHHbI pecypc]: — Pexum goctyna:
https://edu.tusur.ru/publications/7867.

3. IIporpamMmMupoBaHue MUKPOKOHTPOJIEPOB ¢ ucmnonb3zoBanueM IDE : yueOHnoe mocobue / C. .
Tropun, . A. KosbuisieB, E. F0. Janunosa, A. 0. I'oponunos ; non penakuueit C. @. Topuna. —
[Tepmp : [MHUITY, 2021. — 100 c. [DnekTpoHHBIH pecypc]: — Pexum npocrymna:
https://e.lanbook.com/book/239882.

7.3.2. YueOHO-MeTOANYECKUE OCOOUS A JIUII
€ OrpaHUYeHHBIMU BO3MOKHOCTSMH 3/I0POBbSI M HHBAJIHU/I0B

Y4eOHO-MeToANUECKHE MaTepUabl Il CAMOCTOSATEIbHON U ayJUTOPHOI paboThl 00yUarOLIIUXCs
W3 YUCJIA JIUI] C OTPaHUYCHHBIMH BO3MOXHOCTSIMH 37I0POBbsI M HHBAJIUIOB MPEJIOCTABIAIOTCS B opMax,
a/IalITUPOBAHHBIX K OTPAaHUYEHUSIM UX 3I0POBBS U BOCTIPUATHS HHPOPMALIUH.

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 Iuu ¢ HAapyLIeHUsIMU OTIOPHO-IBUIaTeIbHOI0 anmapara:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedatHou popme.

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

[Ipy M3ydeHWU AMCUUILIMHBI PEKOMEHAYETCS 00pamaTrhcs K COBPEMEHHBIM 0a3aM JaHHBIX,
MHPOPMAIITMOHHO-CIIPABOYHBIM M MOUCKOBBIM cucTeMaM, K KOTopeiM Y TYCVYPa oTkphIT mocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannvh.

8. MarepuaibHO-TEXHHYECKOE W MPOrPaMMHOe o0ecrneyeHue JUCIUNINHBI
8.1. MaTepuajibHO-TeXHHYECKOE U TPOrpaMMHoOe odecriedeHne 1Sl JeKIHOHHBIX 3aHATHI

Jlnst mpoBeieHUs 3aHATUN JIEKIIMOHHOTO THUIA, TPYIIOBBIX U UHAUBUIYaTbHBIX KOHCYJbTAIIUA,
TEKYLIEro KOHTPOJIS U MPOMEXKYTOUHON aTTECTAllMU UCIIONb3yeTCsl yueOHask ayAUTOPHS C TOCTAaTOYHBIM
KOJIMYECTBOM ITOCAJ0YHBIX MECT JJII Y4EOHOM rpymibl, 000pyA0BaHHAs JOCKOH M CTaHAAPTHOU y4eOHOM
MeOenbto. IMeroTest MybTUMeINiTHOe 000pyI0BaHNE U YUEOHO-HATIISAHBIE TIOCOOUS, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH T10 JIEKIIMOHHBIM pa3ziesiaM AUCIUILTHHBL.

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

Jla6opatopus I'TIO / JJabopaTopust aBTOMaTU3UPOBAHHOTO IPOSKTUPOBAHUS: yueOHas ay TUTOPHS
17 TPOBEICHHS 3aHATUN JIEKIMOHHOI'O THIA, yueOHas ayJIuTOpHS IJIsI NMPOBEICHUS 3aHATHH
NPaKTUYECKOr0 THUIA, y4eOHast ayIuTOpHs IJisl MPOBEACHUS 3aHATHI J1abOpaTOpHOro THIMa, ydyeOHas
ayIUTOPHS JUISl IPOBEICHUS 3aHATHI CEeMUHAPCKOI0 TUIA, TOMEIEHHE ISl KypCOBOT'O MPOEKTUPOBAHUS
(BBITTOJTHEHUSI KYPCOBBIX pabOT), MOMEHIEHHUE JJISI MPOBEACHUS T'PYNIOBBIX U MHAUBUAYATbHBIX
KOHCYJIbTALlUM, TOMEIICHHE ISl IPOBEACHUS TEKYLIEro KOHTPOJS M MPOMEXKYTOYHON aTTeCTalNH;
634050, Tomckast obmacts, r. Tomck, Jlennna npocnexr, 1. 40, 403 ayn.

Omnucanue UMeEIOIEerocss 000pPy0BaHUS:

- Mynbsrumenuitnsiii npoektop TOSHIBA;

- TeneBuzop-mouurop SAMSUNG;

- MarauTHO-MapKepHasi J10CKa;

- Kommuiekt ciennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.
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[IporpamMMHOe oOecrieueHue:
- Acrobat Reader;

- Mozilla Firefox;

- OpenOffice;

8.3. MaTepuaibHO-TeXHHYECKOE U POrpaMMHoOe o0ecriedyeHue 1Jisl JJa0opaToOpHBIX padoT

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;

8.4. MaTepI/laJ'II)HO-TeXHI/I'-leCKOC H nMporpammHoe odecneyeHue IJ1s1 CAMOCTOATEILHOM paﬁoTI)I

Jnst camocToATENbHONU paboOThl UCTIOIB3YIOTCS yUeOHbIE ayIUTOpUH (KOMIBIOTEPHBIC KJIACCHI),
PacmosoKeHHBIE M0 apecam:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnekr, 1. 40, 101 ayx.;

- 634045, Tomckas obmacts, . ToMck, yi. Kpacnoapmeiickas, 1. 146, 107 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmmnauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmuauna ynuna, a. 74, 130 aya.

Onucanue uMeroerocs 000pya0BaHus:

- yueOHast MeOeb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJKIIOUEHBI K ceTu «MHTepHEeT» U 00ecrneynuBaloT JOCTYI B 3JIEKTPOHHYIO
nH(popmanmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[lepeuenb mporpaMMHOT0 0OecreueHusI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 qns Windows;

- 7-Zip;

- Google Chrome.

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

OcBO€HME AUCUUILIMHBI JIMIIAMU ¢ OIPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbsI U MHBAJIUJAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJICTB 00YUEHUS OOILEro U CHeHUaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHJIMBAIOLIEH amnmapaTypbl, MyJbTUMEIUNHBIX CPEICTB M JPYTHX TEXHHUUYECKHUX CPEJICTB
npuema/nepenaun yueoHoi HH(GOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPENOAaBaHuUs
U1 00y4aroUUXCcs C MHBAJIUAHOCTHIO, MOPTAaTUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapylUIeHHEeM cllyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, dJICKTPOHHOU JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOMIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO MCIOJIb30BaAHHE B
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JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha dKpaHe) MpH MOMOILHM BUACOYBEIUUHUTENEH I KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0Yy4YaIOIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOIr0 ammapara
HCIIOJB3YIOTCS allbTepHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUE CpeAcTBa
npuema/nepeaayn yueOHoM nHGOpMaIMU B JOCTYHMHBIX opMax, MOOMIIBHON CUCTEMbI OOYyUYCHUS IS
JIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl M METOAUYECKHE PEKOMEHIAMH 110 OPraHU3aAMH U3yUeHUs!
JUCIUTINHBI

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

JIyist olleHKHU cTeneHu COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 32 AUCIUTIIINHON
KOMIIETCHIINI HCTIONB3YIOTCS OLICHOYHBIE MaTepUallbl, MpeAcTaBiIeHHbIC B Ta0muIe 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLICHOYHBIC MATSPHAIIBI

Hasparus pasnenos (Tem) PopmupyemEIe ®opmsbl koHTpoIs | OueHouynsie Marepuans (OM)
JUCLIUIUINHBI KOMIIETEHIINU
1 OcnoBsl Mukpornporeccopuoit |[1K-9, VK-1 3auét [Tepeuens BOIIPOCOB IJist
texHuku. [Ipouieccopsl ob1iero 3aueTa
Ha3HA4CHHUS. KonTtponbhas [IpumepHBIil nEepeyeHb
pabora BapUaHTOB (3aJjaHui)
KOHTPOJIbHBIX PaboT
Jlaboparopuas Tembl 1a00paTOPHBIX padOT
pabota
TectupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aaHUI
2 MuKponpoueccopHble IIK-9, VK-1 3auér IIepeyens BOnpocoB [uist
KOMIUIEKTBI HHTETPAJIbHBIX 3aueTa
cxeM. MHTepdeiics! n Jlaboparopuas Tembl 1ab0paTOPHBIX padoOT
UHTEpQecCHbIe MUKPOCXEMBI. pabora
TectupoBanue [IpumMepHbIil TEpeYeHb
TECTOBLIX 3aJaHUN
3 IIpoexkTupoBanue [IK-9, VK-1 3auér [Iepeyens BOonpocoB 11t
MHUKpPOIIPOLIECCOPHBIX CUCTEM 3aueTa
TectupoBanue [IpumepHBIil nepeyeHb
TECTOBLIX 3aJaHuN

[xana oneHku CHOPMUPOBAHHOCTU OTAEIbHBIX MIAHHUPYEMBIX PE3yJIbTATOB OOyUYEHHS IO
JTUCIUIUIMHE TpUBeeHa B Tabnuie 9.2.
Tabnuna 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU TUIAHUPYEMBIX PE3yJIbTATOB OOYUYEHUS TIO

JAUCLUIINHE
®opmynaupoBka TpeOOBaHMI K CTENEHN ChOPMUPOBAHHOCTH
Onenka bamnsr 32 OM IUTAHUPYEMBIX PE3YJIbTaTOB 00yUEHUs
3HATh yMETh BJIAJICTh
2 <60% ot OTCYTCTBHE 3HAHUM OTCYTCTBHUE OTCYTCTBHE
(HeyTOBIIETBOPUTEIHHO) | MAKCHMAJIBHOH | TN ()parMeHTapHBIC YMEHUHN WITH HaBBIKOB WA
CYMMBI OaJIOB 3HaHUS YaCTUIHO ¢bparmeHTapHbIe
OCBOEHHOE pUMEHEHNE
yYMEHHUE HaBBIKOB
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3 ot 60% no o0mue, HO He B LI€JIOM YCIICIITHO, B 1IEJIOM
(YIOBJIETBOPUTEIHHO) 69% ot CTPYKTYpPUPOBAHHBIC HO HE YCIEITHOE, HO HE
MaKCHMaJIbHOM 3HAHUSA CUCTEMATHUYECKU | CHCTEMATHYECKOE
CYMMBI 0aJIOB OCYIIECTBIISIEMOE MIPUMCHCHHE
YMCHHE HABBIKOB
4 (xoportio) ot 70% no chOopMHUPOBaHHEIE, B LIEJIOM B I1€JIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO YCIIEIIHOE, HO
MaKCUMaJIbHOM OTJIeNIbHbIE coJieprKaliue coJieprKaliue
CyMMBbI 0ayuioB | mpoOsemMbl 3HaHUS OTJIENIbHbIE OTJIeIbHbIE
npoOesbl yMEHUe poOebI
MIpUMEHEHHE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCIICIIHOE U
MaKCUMaJbHOW | CHCTEMaTHYECKHE yMEHHE CHUCTEMaTHYECKOe
CYMMBI 0aIoB 3HAHUSA MPUMEHEHHE
HABBIKOB

[Ixanma KOMIUIEKCHOM OLIEHKU C(hOPMHPOBAHHOCTH KOMITETCHIIMI MpUBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — [llkaia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETSHIIUNA

Ouenka dopMynrpoBKa TPeOOBAHUN K CTETICHN KOMIIETEHITUN

2 He nmeet HeoOX0IMMBIX TIPEICTABICHUN O IPOBEPSIEMOM MaTepHalie
(HEYTOBJIETBOPUTEIILHO ) | KITH
3HaTh HA YPOBHE OPHEHTHPOBAaHMS, TIpeicTaBlieHnid. O0yJaromuiics 3HaeT
OCHOBHbIE MPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHMS, UX
OTHECEHHOCTb K ONPEICTICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HAeT, K KaKUM HCTOYHUKAM HY>KHO
oOpaiartbcs A 6ojee IeTalbHOTO €ro YCBOCHHUSI.

3 3HaTh ¥ yMETh Ha PeNpPOAYKTHBHOM ypoBHEe. O0yyaromuxcs 3HaeT
(YHOBJIETBOPUTENIBHO) |M3yUEHHBIH 3JIEMEHT COICPKaHUs PENPOLyKTHBHO: IIPOU3BOIBHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO UM B IEMOHCTPUPYEMBIX
JEUCTBHUSIX.

4 (xopor1io) 3HaTh, yMETh, BIa/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3Y4YEHHBIX 00BEKTOB, Ha UX IOCTOMHCTBA, OTPAaHUYEHHUS, UCTOPHUIO U

MEPCICKTUBLI PaA3BUTHA U 0COOCHHOCTU JJI1 pa3sHbIX 00BEKTOB YCBOCHHUH.

5 (OTJIMYHO) 3HaTh, YMETh, BIIAJIETh HA CHCTeMHOM ypoBHe. OOydJaronuics 3HaeT
M3YYEHHBIN 3JIEMEHT CO/IePKaHUSI CUCTEMHO, TPOU3BOJIBHO U 10Ka3aTEIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCBMEHHO WJIH B IEMOHCTPUPYEMBIX
NENCTBUSX, YUUTHIBAsI U YKA3bIBasi CBSA3H U 3aBUCUMOCTH MEXKIY ITUM
AIIEMEHTOM U JPYTHMHU 3JIEMEHTAMU COJEP>KaHUs AUCLIUIUINHBI, €T0

3HAYUMOCTDb B COACPKAHNN JUCHUITIINHEL.

9.1.1. IIpuMepHBIii NepeyeHb TECTOBBIX 3aJaHU

1. ApxuTekTypa MUKpOIIpolieccopa, opa3yMeBarolias Haluune o01eld namMsaTH Ui KOMaHa U
JTaHHBIX, Ha3bIBaeTcs: 1. mpuHCcTOHCKas WK GoH HelimaHa; 2. apXUTEKTypa JJIMHHBIX KOMaHI;
3. rapBapzckasi; 4. Bce BapUaHTbl HEBEPHbBIE

2. ApxuTekTypa MHKpoOIpoleccopa, IoJpa3yMeBawpllas HaJIU4UE€ MaJIOTO KOJIHUYECTBA
YHHMBEpCAJIbHBIX KOMaHJl U MUKPOIPOrpaMM, Ha3biBaeTcs: 1. mpuHcTOHCKas uiau ¢on Heitmana;
2. RISC; 3. rapBapuackas; 4. CISC

3. Kakasg MUHMManbHas pa3psAHOCTh KOMaH[ XapaKTepHa I apXUTEKTYphl JJIMHHBIX KOMaHA: 1.
32;2.64;3.128; 4. 256

4. CyeTunk KOMaH] IIpeHa3HaueH A . cueTa KOJIMYECTBA BBINIOJIHEHHBIX KOMAH; 2. XpaHEHUs
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10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

CIy>KeOHBIX JTaHHBIX O PE3yJbTaTaX BHIMOJHEHUS MOCJIeAHEeN KOMaH/bl; 3. XpaHeHus ajapeca
TeKyIlei KoMaH bl 4. XpaHEHUs ajipeca BO3BpaTa U3 MOANPOrPaMMBbI

. JIns wero HE mpumensiercss ctek: 1. qjis BpeMEHHOTO XpaHEHHUs aapeca BO3BpaTa U3

NOANPOrpaMMbl; 2. JJIsi BPEMEHHOTO XpaHEHHS MEPEeMEHHBIX Ha BPEeMs BBINOJHEHUE
MOAMNPOrpaMMbl 3. 1Ji1 BPEMEHHOTO XpaHEHHS MOJIb30BATENbCKUX NAaHHBIX; 4. I XpaHEHUS
ONEpaH0B, yYAaCTBYIOIIMX B BHIMOJTHEHUN TEKYIIEH KOMaHIbI

. JlaHHBIE KaKOr0O TUIIOBOTO PETrUCTpa HCIOJb3YIOTCS KOMaHIAaMH YCIOBHOIrO mepexoza I.

T000T0 M3 PETUCTPOB OOIIEro Ha3HAYCHUs;, 2. CUCTUYMKA KOMaH; 3. PETHCTpa COCTOSTHUS
npoIieccopa Witk perucTpa ¢uaros; 4.BceX NEPEYHCICHHBIX PETHCTPOB.

. Kakoit cobsiTHEe HE OOHOBIISIET COMEPKUMOE CTEKa: 1. BBI3OB MpPEPBIBAHUSA; 2. IEPEXO] K

noanporpamMme; 3. 00paboTKa UCKITIOUCHU; 4. BBITIOJHEHNE KOMaH bl TIepexo1a

. B kakomMm ciydyae moamporpamMma MOXET BbI3bIBaThCS anmapatHo: 1. B ciiydae BO3SHUKHOBEHHS

HEMITATHOW CUTYaIlM¥ IPH BBIMOJHEHUH KOMAHBI; 2. B CIy4ae BO3HUKHOBEHHUS BHEIIHETO
coObITHS; 3. B ciIydae cOpoca MEKpOTIpoIIeccopa; 4. BO BCEX IMEPEUUCIICHHBIX CITyYasiX.

. Joctyn Kk KakoMy BHAY MaMATH MUKPOKOHTpoJuiepa siBisieTcss Haubosee ObICTpbIM: 1. K

pPETUCTPOBOM; 2. K BHYTPEHHEN MaMATH MPOrpamMM 3. K SJHEProHe3aBUCUMOM NaMsATH TaHHBIX 4.
K BHYTPEHHEU ONEepaTUBHOM MaMsITH

B xakom cimydae HEBO3MOXXHO U3MEHUTh 00heM cTeka? 1. B Cilyyae perucTpoBON OpraHU3aIiu
CTeKa 2. B CIIy4aeT BbIAeNIeHUs 00IacTH ONepaTUBHON MaMsATH O] CTEK; 3. B 000HX CIIydasix

B kakoli koMaHe MpUMEHSETCA JOMOJHUTEIbHBIN KOn?: 1. ciaoxkeHue; 2. BeIYUTaHuUE; 3.
YMHOKEHUE; 4. JIOTHYECKOe OTPULIaHNE

Kaxkast komanma 0OHOBIISIET TOIBKO peructp ¢iaros: 1. cioxeHue; 2. BBIYUTAHUE; 3. TIEPEXO0/I 110
azpecy; 4. cpaBHEHHE

J71st yero mpeaycMOTPEH PEeKUM MPSMOTO AOCTYyMa K amMsaTu?: 1. 1uisi yCKOpeHHOro rnepexoja K
moJnporpamMmam; 2. Jyis mapajiedbHO 00pabOTKM mpepbiBaHu; 3. 11 oOMeHa JaHHBIMHU
MEX/1y OIepaTUBHON MaMsThIO M BHEIIHUM YCTPOMCTBOM, MUHYS Tipouieccop; 4. st 00paboTKu
HCKIIFOUECHU I

C nmoMonp0 KakoTro yCTPOMCTBA OCYHIECTBIACTCS (PU3NUECKHIN JOCTYI K SUYCHKE MaMsITH C
YKa3aHHBIM aipecoM: 1. mocIeI0BaTeIbHOTO PETUCTPa; 2. MyJIbTHIUIEKCOPa; 3. Aemmdparopa 4.
CYeTYHKa

Hanuune xakoro ciy>ke0HOTO CUTHAJIa SIBJISETCS 0053aTeNbHBIM /JIs JII000T0 MapajieibHOro
uHTepdeiica: 1. MOATBEepKACHHUS TOTYYCHUS NAaHHBIX; 2. pa3felieHUus KOMaH]/JaHHBIX; 3.
cbpoca; 4. ctpoOupoBaHUs

Kakoii u3 nepeuncieHHbIX MOCIEI0BATENbHBIX UHTEPPEHCOB UMEET BOZMOKHOCTh allapaTHOTO
paspemenus koHuukToB: 1. RS-485; 2. SPI; 3. CAN; 4. 12C

Kaxoit cioco6 siBisiercst Hanbosee HaIeKHBIM JJIs [TOCJIeA0BaTEIbHOM Mepejayu TaHHbIX Ha
JUTMHHBIE pacCTOsIHUS: 1. meperaya ypoBHEM HANpPsHKEHHS 110 OJJHOMY IPOBOJY MPU HAIUYUU
BTOPOTO HYJIEBOrO MpoBoja; 2. mepenavya AudepeHInalbHOr0 HANpPSKEHUS MO ABYM
poBOJaM; 3. TOKOBAasl METIsS

st yero ucnosb3yeTcs TaiiMep-cueTunk?: 1. IJIsi OTCYETOB MHTEPBAJIOB BPEMEHHU; 2. A
M3MEpPEHUs] BpEMEHHBIX; MapaMeTpoB LU(PPOBBIM MeTOAOM; 3. 7151 OPMUPOBAHUS CUTHAJIOB C
3aJJaHHBIMU BPEMEHHBIMU TTapaMeTpaMH; 4. sl BCeX yKa3aHHBIX Iiesiel

Kakoit meton ynyumenusi npousBoauTenbHoctu HE umcnonp3yercss B mpoueccopax ¢
apxutektypoir ARM:? 1. ucnons3oBanue cyphurcoB B cucTeMe KOMaH[ 2. UCIIOJIb30BaHUE
MUKpPOIPOrpaMM 3. UCIOJIb30BAHKE BIOXKEHHOTO KOHTPOJIEpa MpephIBaHuM 3. HCMOIb30BaHUE
" IJIMHHBIX CJIOB"

Kakum ob6pazom HE ocymecTBasieTcss CHHXpOHU3AIMS NTPYU aCHHXPOHHOW TMOCEI0BATEIIHLHOMN
nepenadye AaHHbIX?: 1. myTeM 3aJaHUs OJMHAKOBBIX YaCTOT OMOPHBIX I'€HEPATOPOB B
MIPUEMOIEPEIaTOUHBIX YCTPOMCTBAX 2. MyTEM CUTHAJIOB MOATBEPKACHUS Nepeaul Wik npuemMa
3. myTeM mnepenayd CHHXPOUMITYJIBCOB 110 OTAENIbHOM JTMHUU

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

9.1.2. IlepeyeHb BONPOCOB ISl 3a4€Ta

. ApudmeTuko-noruueckoe ycTpocTBo. OOpaTHBIM M OMOJTHUTEIbHBIN KOJBI. AJITOPUTM

ABOUYHOI'O YMHOXKCHUS.

. YCTpOWCTBO M Ha3HAau€HUE PErUCTPOB OOILIEro Ha3HAUCHUsS, CUETUMKA KOMaHJ M CTeKa
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MUKPOIIPOLIECCOPOB.
TunoBble BUABI KOMaH/I MUKPOIIPOLIECCOPOB.

OcHoBHBIE PEeKUMBI PabOTHI MUKPOIIPOLIECCOPOB.

["apBapackast ¥ IPUHCTOHCKAs apXUTEKTYPbl MUKPOIIPOLIECCOPOB.

CISC- u RISC-mporieccopsl.

Metoabl moBelieHUs] Tpou3BoauTeabHOCTH RISC-mukponponeccopo. KoupeliepHas
00paboTKa KOMaH]l 1 MUKPOIIPOTPAMMBI.

ArnmnaparHas opraHu3anus aJpecHOro MpoCTPAHCTBA U METO/IbI aJjpecaluy.

TumnoBsle MUKPOCXEMBbl MHKPOMPOIECCOPHBIX KOMILIEKTOB. OCOOEHHOCTH HMCIOJIb30BaHUS
OAHOKPHUCTAIBHBIX 9BM 1 MUKPOKOHTPOJIIIEPOB.

VYcTpoiicTBO M Ha3HAUYECHUE TaMepa. 3aJauu, peliaeMble TpU TOMOIIY TakMepa.

OcHOBHBIE XapaKTepHble 0COOCHHOCTU MapaieIbHbIX U MOCIEI0BATENbHBIX UHTEP(]EICcoB U
UHTEPHEHCHBIX MUKPOCXEM.

YcTpoiicTBO MOyl YHUBEPCATBHOTO CUHXPOHHO-aCUHXPOHHOTO MpUEeMOTepeaTinKa.
[TocnenoBarensublit uHTEpdEiic [2C u ero TUMOBBIC TPUMEHEHHUS.

[TocnenoBarensublit uATEpPeiic CAN U ero TUMOBBIC TPUMEHEHHUS.

[TocnenoBarensHblit uHTEpdEiic SPI u ero TuoBBIe MPUMEHEHHS.

OcHoBHbI€ (YHKIIMOHATIbHBIE BOBMOKHOCTH U Ha3HAYEHHUE 8-pa3psIHBIX MUKPOIIPOLIECCOPOB
OcHoBHbIe (YHKIIMOHATIbHBIE BOBMOKHOCTH U Ha3HaueHHE 32-pa3psiIHbIX MUKPOIPOIIECCOPOB.
Oco0eHHOCTH CUCTEeMBl KOMaH]J MpoleccopoB Ha ocHoBe siapa ARM. IloBeimenue
MIPOU3BOJUTENILHOCTH HAa YPOBHE OpPraHU3allii CUCTEMbI KOMaH]I.

Nutepdeiic RS-485 u npuMensiembie B HEM IPOTOKOJIBI BEICOKOTO YPOBHSI.

VYerpoiictBo 3Hakorenepupyromux KK-nucrieesn

AnropuT™Mbl 0OMeHa HH(pOopMaIuel ¢ yCTPOHCTBAMH OTOOpaKEHUS

YcerpoiictBa BBoAa HHGOpMAIK. AJITOPUTMBI 00paObOTKH apedesra KiaBuartyp.
[TocnenoBarenbHbIil HHTEpPEiic 1-Wire u ero TUMOBBIC TPUMEHEHHUS.

OcHOBHBIE oniepaTopsl si3bika C.

Oco0eHHOCTH HAaTUCaHUsI POTPaMM ISl MUKPOKOHTPOJLIIEPOB.

[Tpumenenue ALl B MUKpOKOHTpOJIIIEpAX

[Ipumenenue TaiiMepa-cueTunka Ajisi GOpMUpPOBaHUS LHU(POBBIX CUTHAIOB C 3aJaHHBIMU
BPEMEHHBIMU NTapaMeTpaMH U U3MEPEHUSI BPEMEHHBIX TapaMeTPOB

Opranuzanus aBTOMaTHYECKOT0 yIpaBiIeHUs 10 00paTHOM cBsi3u. CBONCTBA TOJOKUTEIHHON 1
OTPHUIIATEIILHON OOpaTHBIX CBSI3EH.

Peanu3anus aBTOMaTHYECKUX PETYIATOPOB HA MUKPOIPOLIECCOPaX.

9.1.3. IlpuMepHbIii NepedyeHb BAPUAHTOB (3aaHNI) KOHTPOJIbHBIX padoT

. I[aHLI JBa 4ucCijia B IIGCSITH‘-IHOﬁ CHUCTCMC CUHCIICHUA. HepeBGCTI/I HUX B IBOUYHYIO CUCTCMY U

MOKa3aTh NpOUECC UX CIOKCHUS I10 IIpaBUJIaM IIBOPI‘-IHOﬁ apI/I(bMeTI/IKI/I.

. I[aHLI JABa 4HCJIa B IIBOH‘-IHOﬁ cucteme cuuciaecHus. Iloka3aTe nponuecC MX BBIYUTAHUSA IO

MpaBUJIaM JBOUYHOU apuU(PMETHKH.

JlaHbl 1Ba yKuCciaa B ABOMYHOU cUcTeMe cuucieHusd. [loka3aTe mpouecc ux yMHOXKEHHUS 110
MpaBUJIaM ABOUYHOU apuU(PMETHKH.

JlaHo yucno B 1BoMYHOM BUE. [lepeBecTH €ro B mIeCTHAAUATUPUYHYIO CUCTEMY HCUUCIICHUS.
Jlanbl 1Ba 4mcla, Kaxa0€ 3aHUMaeT B ONEpPAaTUBHOW maMsTH Mo ABa Oaiita. Hammcath
IIPOrPaMMHBIN KOJ JIs UX CI0XKEHUS B cucteMe komana MCS-51

JlaHbl 1Ba MaccuBa OqHOOAUTHBIX uMcen. Hamucate mporpaMMHBIA KOJ UX MO3JIEMEHTHOTO
CIIOKCHUS.

9.1.4. Tembl J1a00paTOPHBIX PadoT

Uccnenosanue mukpokontposuiepa STM32F401RE

[IporpamMma BBOJa ¢ IBYX KJIIOYEH U BHIBOJIA HA JIBa CBETOAMOA
MoaenupoBaHue aBTOMaTa

[TporpaMma pacro3zHaBaHus MOCIEI0BATEILHOCTH PACIIO3HABAHUS JAaTYNKOB

9.2. MeToan4yeckne peKOMeH AU

VY4eOHubIil MaTepuan uziaraercs B (Gopme, mpenanoiaramplileii caMoCTOATEIbHOE MBIILICHHE

CornacoBaHa Ha noptane N2 83760 13



CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JIe BCETro y4eOHOro mpoliecca.

HauaTp uzydeHue quCHHUIUIMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOJUYECKOTO U MporpaMMHOro odecrnedeHusi. CamocrosiTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepualiaMH, BBIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPEeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI JUIsl Ty4YIIETO OCBOEHUS MaTepHaia HeoOX0IUMO PEryJpHO
oOpamaTbCcsi K pEKOMEHAYEMOU JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyAeHTa Ha cailTe YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIETOCTYTHBIMU HHTEPHET-TIOPTAIaMU, COACPKAIIUMHU
HAay4YHO-TIONYJSIPHbIE U CIEIUalU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHEKTaM
y4eOHOW AMCUUILIUHBIL.

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJHM MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBHUAYATbHOTO MOHUMAHUS U OCBOEHHS MaTepuaja, BbIJIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTAaBUThH Te3UChl. OCBOMB MaTepual, MOMbITaTbCS COOTHECTH TEOPHUIO C MIPUMEpPAMHU U3
MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BbIICHUTH UX
3HaYeHHE JIJIsl IOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUYEHHOE, OTBEUATE HA MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh HHAUWBUIyalbHbIE KOHCYJIbTAMH, B T.4. C UCIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[lo nucuuniavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacnimcanue BeOMHApOB M 3anucyu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM
KypHAaJIe M0 TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM JIUIsl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU
310POBbsI H HHBAJINI0B

Jiis nun ¢ OrpaHUYEHHBIMH BO3MOJXKHOCTSIMH 3J0pPOBbS U HWHBAJIUIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJbHbBIE OLICHOYHBIE MaTepHaibl, EPEeYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomonHUTENbHBIE MaTepHUalibl OLEHUBAHUA IJs JHUI C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSl U MHBAJIUJOB

Bupl 7onMOMHUTENBEHBIX OLIEHOYHBIX

®DopMBbI KOHTPOJIS U OIICHKH
Kareropuu o6yuaronmxcs

MaTCpHaIOB

pe3yJabTaToOB 00yUYEHUs

C HapylmeHusIMH cIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pa0OTHI

[Ipenmy11eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyIICHUSMU 3pEHUS

CobecenoBaHue o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUIYAJBHO)

C HapyuIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO allnapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHvyYeHUSIMH TIO
o0IIeMe TUIIUHCKUM
MOKa3aHUSIM

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PaOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE paOOTHI,
YCTHBIE OTBETBI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOMS U3 COCTOSIHUS
o0yJaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuyecKkue PCKOMEHAAIUHA 110 OMCHOYHBIM MaTepHaJdaM 1Jid JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMCHHO:

— B mieuaTHou hopme;
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— B IIeYaTHOM popMe ¢ YBEITMUCHHBIM MIPUPTOM;

— B (popMe PIIEKTPOHHOTO TOKYMEHTA,

— METOJIOM YTEHUS aCCUCTCHTOM 3aJJaHHs BCITYX;

— MPeIOoCTaBICHHE 3aaHNUs C UCIIOJIB30BAHUEM CYPIOTIEPEBO/IA.

Jlumam ¢ orpaHUYEHHBIMH BO3MOXXHOCTSIMHU 3[I0POBbSl M MHBAIUIAM yBEIMYHBACTCS BpEeMs HA
MOATOTOBKY OTBETOB Ha KOHTPOJIbBHBIE BOMPOCHL. [[s Takux oOydaromMXcs MpeaycMaTpUBaeTCs
nocTymHas popMa IpeoCTaBICHH OTBETOB HA 3aJJaHHs, 2 UMEHHO:

— MUCBMEHHO Ha OyMmare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNUEM YCIIYT aCCHCTEHTA;

— MPEJICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYYECHHUs JUIl C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 10 AUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBlIeHNEe HHPOopManuu B GopMax,
a/IalITUPOBAHHBIX K OTPAaHUYEHHSIM UX 3JI0POBbsI U BOCIIPHATHST HHPOPMAaITUH:

Jst mun ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOM popMe yBEITUUCHHBIM HIPUPTOM.

J st U ¢ HApyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIEeHUsIMU OTIOPHO-IBUTaTeIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOAUTHLCS B HECKOJIBKO 3TAIIOB.
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