MUHUCTEPCTBO OBPA3OBAHMS Y HAYKH POCCUMCKOM ®EJIEPALIMN

DejiepaibHOE rocyapcTBEHHOE OF0/DKETHOE 00pa3oBaTeIbHOE YUPEKICHHE
BBICIIETO MPO(ECCHOHABHOTO 00pa30BaHHsl

«TOMCKHWH I'OCY JIAPCTBEHHBIM YHUBEPCUTET CUCTEM YITPABJIEHWS U PAJTMODJIEKTPOHUKH»

(TYCYP) o
‘\ / YTBEPXKIAIO
j/'/ IMpapexTop no yuedHoii padore
b A4, IL.E.Tposin
«;f? »"' 6‘-74" 2016 .

PABOYAS ITIPOI'PAMMA YUYEBHOM JUCUMUITIJIMHBI

«ApaneKTypa BBIYHUCIIUTEIIBHBIX CUCTEM»

YpoBeHb 0cHOBHOI 00pa3oBaTe/IbHOI nporpammbl bakanaBpuar

Hanpasienne noaroroskun 15.03.06 "MexaTtponuka u poboToTeXHUKA"

Ipopuas "KoMnbroTepHble TEXHOIOIHH YIIPABJIEHHs B MEXaTPOHUKE U poOoTOTEXHUKE"

®opma o0ydeHus: O4Hast

®akyabrer OUT (DakynpTeT MHHOBAIIMOHHBIX TEXHOJIOTHH)

Kadeapa YU (Ynpasnenue HHHOBAIMSIMH)
Kype 2 Cemectp 4

Yuebusiii niian Hadopa 2013 roga u 2014 roga

Pacnpenenenne paGoyero BpemeHnm:
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1. | Jlekuun 18 18 4acoB
2. | JlabopaTopHbie padoThbi 18 18 | uacos
3. | NpakTuveckue 3aHATHS 4aC0B
4. | Kypcosoii npoext/pa6ora (KPC) (ayauropuas) 4acos
5.| Bcero ayauTopHbIX 3aHATHIl (Cymma 1-4) 4aCoB
6. M3 HuX B MHTePaKTHBHOII opme 16 16 | wacos
7.| Camocrositennhas padora cryaentos (CPC) 36 36 | uacos
8. | Bcero (6e3 sx3amena) (Cymma 5,7) 4acoB
9. | Camoct. paboTa HAa NOArOTOBKY, CAaYYy 3K3aMeHa 4acoB
10 Obwas TpynoemkocTs (Cymma 8,9) 73 72 | wacos
(B 3a4eTHBIX eAHHHLAX) 2 2 3ET
3auer 4 cemecTp Jnd¢. 3ayer _Her cemecTp
IK3aMeH __HET cemecTp
Tomck 2016
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Paccmotpena u o1o0peHa Ha 3aceaHuu Kadeaps
npotokon Ne 13 ot « 29 » 4 2016 1.

PaGouas mporpamma cocTaBieHa ¢ ydeToM TpeGoBanuii 'ocyrapcTBeHHOro 00pa3oBaTe/IbHOIO
crangapra Beicmiero ob6pasosanus ('OC BO) mno nanpasnenuio 15.03.06 «Mexatponuka H
pobororexuuka» Ne206 yrBepxkaenHoro 12.03.2016 r., paccMOTpeHa ¥ yTBEpXK/IEHA HA 3ace/laHUH
kapeapel YU « 29 »  anpens 2016 r., mporoxosn Ne 13.

Paspabotunk _nouent kadeapsr YU {@w M.E.AHTHIIHH _
(110/DKHOCTD, Kadeapa) %nounucs) (®.HO.)

PaGouasi mporpamma coryiacoBana ¢ ¢akysibTeToM, NpoQHIHPYIOLIEH U BBIITYCKAKOIIEH
KadepaMu CrielUanbHOCTH.

3aB. Kadenpoit YnpanieHue MHHOBALUAMHU 2 }%’//‘—‘ I".H.Hapumanosa
(1moanuee) (P.HO)
Jlexkan OUT 7. %/‘“‘ I".H.Hapumanosa
(NoAnHes) (D.HN.0.)

IKCnepThbl: 3

_TYCVYP. ®UT. xad.YU JIOLIEHT %WH.H.H[)O%T

(mecTo paboTsl) (3aHUMaeMas J1I0JKHOCTS) / (MunLManst, Gamuaus)
TYCVYP, ®UT. kadh.YU npodeccop ,W.I/I.Congams

(mecTo paboThl) (3aHMMaeMas J10/KHOCTh) / (MHuLManbL, GamMuans)

2

CornacoBaHa Ha noptane Ne 5734



Iean v 327244 NUCHUILIMHBI:
[lenpr0 M3y4eHUS JUCLUIUIMHBL SBISAETCA IIOJIYy4YEHUE MPEICTABICHUNM O CTPYKType U

(YHKIIMOHUPOBAHUH MHUKPOTIPOIICCCOPHBIX CUCTEM, (POPMHUPOBAHUS HABBIKOB M KOMITETECHITUI
MIPOCKTHPOBAHMS TAKMX CHCTEM.
3amauy TUCIUILIMHEI:
1) u3yYuTh OCHOBHBIC JIEMCHTHI MUKPOIIPOIIECCOPHBIX CHCTEM, X Ha3HAUYCHUE U (YHKIIHNH;
2) paccMOTPETh BapHAHThI IIOCTPOCHHS CHCTEMHOM MarucTpalid U CIIoCOObI B3aMMOIEHCTBHS
3JICMEHTOB MUKPOITPOLIECCOPHOM CHCTEMBI;
3) HU3YYUTh peKUMbI PYHKITHOHUPOBAHHUS MUKPOIIPOIIECCOPHBIX CUCTEM;

4) paccMOTpeTh BapHAHTHI PeATH3alMi MUKPOIIPOIIECCOPHBIX CUCTEM U MX OCOOCHHOCTH.

2. MecTo aucuuninnsbl B crpykrype OOIL:
Hucuunnuna b1.B.O/].14 «ApXuUTeKTypa BHIYMCIUTENBHBIX CUCTEM» OTHOCUTCS K BapHATUBHON

yacTu npodeccnoHanbHOro HuKia. s ycrenHoro OCBOSHUS JUCIUILIMHBI CTYIEHTY HE0OX0IUMO
YCHELIHO OCBOUTH Kypchl «HpopmaTKay, « HPOpMamOHHbIE TEXHOJOTUNY» U3 OCHOBHOU
o0pa3zoBaTeNbHON IPOTPaMMBbI OaKallaBpHaTa, ¥ 3HaTh a3bl MporpaMMupoBanus. [lomydeHHbIe 3HaHUSA
Y HaBBIKH MOJIE3HBI JUIS YCIEIIHOTO YCBOCHHSI TUCHUIUIMH « MHUKPOMPOIIECCOPHAs TEXHUKA B
MEXaTPOHHKE U POOOTOTEXHUKEY, «[ T0OaIbHBIE U JIOKaJIbHbIE KOMIIBIOTEPHBIE CETHY,
«[IporpammupoBaHne MUKPOKOHTPOJIJIEPOB IS POOOTOTEXHUYECKHUX cucTem», «IIpoexTupoBanue
U(PPOBBIX CUCTEM YIIPABICHUS.
3. TpeGoBaHus K pe3yJbTaTaM OCBOCHHUS JHCUMIIJIMHBI:
ITpornecc n3yueHust IUCUUIUIMHBI HAlIpaBjeH Ha (OPMUPOBAHUE CIETYIOIUX KOMIIETEHIIHMA:

1. cmocoGHOCTHIO pa3pabaTeiBaTh MPOTrPaMMHOE OOecTIieueHrne, HE0OX0AUMOe 171l 00padOTKU

nHGOPMAIINY U YIIPABJICHUS B MEXaTPOHHBIX U POOOTOTEXHUYECKUX CUCTEMAX, a TAKXKE ISl UX
npoektupoBanus (I1K-2).

2. CIOCOOHOCTBIO Y9aCTBOBAThH B KAYECTBE MCIIOTHUTENS B HAYIHO-UCCIICIOBATEILCKAX
pa3paboTKax HOBBIX pOOOTOTEXHHUECKUX U MeXaTpoHHbIX cucteM (TTK-9).

B PE3YIbTAaTC U3YUCHUA JUCHUIIIIMHBI CTYICHT HOJIPKCH:

3namo:

Haznauenue u QyHKIIUN 3IEMEHTOB MUKPOIPOIIECCOPHBIX CHCTEM; IPUHIIUITHI B3aUMOICHCTBUS
3JIEMEHTOB B MUKPOIIPOIIECCOPHOM CUCTEME; OCHOBHBIE PEKUMBI () YHKITHOHUPOBAHUS
BBIYMCIIUTENILHON CUCTEMbI; BApPUAHTHI alllapaTHON peanu3alii BEIYUCIUTEIbHBIX CUCTEM.
Ymemn:

Br16upath 3eMeHTHYI0 0a3y IS peanu3aliii BBIYUCIUTEIHHON CUCTEMBI, TOAOUPATh TUIIOBBIC
3JIEMEHTBI MUKPOTIPOIIECCOPHBIX CHCTEM C 3aJaHHBIMH HHTEep(]eiicaMu 1 XapaKTepHUCTHKaMH,
pa3pabaThiBaTh MUKPOIIPOIIECCOPHBIE YCTPOUCTBA.

Bnaoemo:

HaBbikaMu IpOEKTUPOBAHUS BEIYUCIUTENBHBIX CUCTEM C 33JaHHBIMU (YHKITUSIMU H
XapaKTEPUCTUKAMH.
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4. O0beM TUCHHUILVIMHBI U BU/bI Y4eOHOH padoThI

OO6mast TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET

3a4CTHBIX CAUHUIIBI.

Bun yue6HO# paboTh Bcero CemecTpsl
4acoB 4 5
AyauTopHbIe 3aHATHSA (BCEro) 36 36
B tom uncne: -
Jlexmmn 18 18
JlabopatopHsie paboTsl (JIP) 18 18
Ipaxrraeckne 3ausaTus (I13)
Cemunaps! (C)
Komnoxsuywmsl (K)
Kypcoroii nmpoekt/(paboTa) (ayauropHas Harpy3Ka)
pyaue suowvl ayoumopoii pabomsi
CamocTosiTejbHasi pa6oTa (Bcero) 36 36
B oM uncae: -
KypcoBoii mpoekT (pabota) (camocTosiTeNbHAs
paborta)
PacuerHo-rpadudeckre paboTh
Pedepar
Jlpyeue 8udbi camocmosmenbHou pabomol
Bun npoMe)xxyTo4HOM aTTecTaluu (3a4eT, IK3aMeH) 3a4€T 3a4eT
O61mas TpyA0eMKOCTh Yac 72 72
3auetHele Enuannel TpyroeMKocTH 2 2

4
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5. Conepxxanue IMCUUNIMHBI

5.1. Pa3nesbl JUCHUIINH U BUABI 3aHATHNA

No HaumenoBanue pazzena Jlexr. JIP CPC Bcero OK
MUCLUIITUHEI yac. yac. yac. yac. [IK
/1
1.  Apxwutekrypa 6 8 14 I1K-2
MUKPONPOLIECCOPHON CUCTEMBI
2  BsaumoneiicTBHE 3JIEMEHTOB 4 4 8 16 TIK-9
MHUKPOIPOLIECCOPHOI CUCTEMBI
3 MUKPOKOHTPOJIIEPHI U UX 4 4 10 18 I1K-2
IIPUMEHEHHE
4 IIporpammupyemsbie 4 10 10 24 I1K-9
JIOTUYECKUE UHTETPaIbHbIC
CXEMBbI
5.2. Conep:xanue pa3iesioB JUCUUILIMHBI (110 JEKIMIM)
No HaumenoBanue ConeprkaHue pas3iesioB Tpynoem | ®dopmupyemble
H/H pa3acion KOCThb KOMIICTCHIIMHN
(uac.) (OK, IIK)
1.  Apxurektypa Crenin(rka BBIYMCIUTEIBHBIX CUCTEM 110 CPAaBHEHUIO C 6 I1K-2
CUCTEMaMH C KECTKOU JIOTUKOM pabOThI. DTarbl
MHUKPOIIPOLIECCOP .
Pa3BUTHS BHIYUCITUTENBHON TeXHUKHU. Poib
HOM cUCTEeMBI IIPOrpaMMHOTO oOecredeHus. DIIEMEHTBI
BBIYMCIIUTENIBHON cucTteMbl. Mukpomnpoueccop: AJIY,
PETUCTPBI, CUCTEMA KOMaH/, KOHBEHEp KOMaH/I, KA1,
ouepenp FIFO. MHcTpykinm, onepanibl, METObI
anpecanuu. CucTeMHas MarucTpallb: IIMHA aapeca, IHHA
JAHHBIX, IIMHA yIpaBieHus. Pa3psaHocTs
MHUKPOIIPOLIECCOPHOM CUCTEMBI. MyJIbTUIIIIEKCUPOBAaHUE
IIMH agpeca U JaHHbIX. [lamaTs: pyHkumu, agpecanus.
YcrpoiicTBa BBoa — BeIBOA. ApxuTekTypa doH-
Heiimana (mpuncToHckast). ['apBapackast apxuTekTypa.
2. BsaummopeiictBue = Pexxumbl pabOTHl MUKPOIIPOIIECCOPHOM CUCTEMBI. 4 I1K-9
STCMCHTOR Beinonnenue ocHOBHOM nporpamMMbl. CTpoOUpYIOLIHiA
uMnyssc. CKOpOCTh paboThl MUKPOIPOLIECCOPHOM
MHKPOIIPOIIECCOP = CUCTEeMBIL. TpaH3ucTopHO-Tpan3ucTopHas oruka (TTL)
. paboTs! muHbL. Vckaxenue ¢ppoHTa curnaia. Yrenue u
HOM cucTeMBI N
3anuch JaHHbIX. [{uki BBo#a-BbiBo1a. CHHXPOHHBIN U
ACUHXPOHHBIN pexxuM oOMeHa faHHbIMU. KoHTposuiep
00paboTku npepbiBaHuid. HazHaueHune u ucnonp3oBaHue
creka. Ouepens LIFO. BekTopHbIle mpepsiBaHusI.
Panunansuele npepsiBanusa. Kortposiep npsiMoro
JIOCTYTIA K MaMSATH.
3 MukpokoHTposn | Peanusanus MUKpOIIPOLIECCOPHOM CUCTEMBI B BUJIE 4 [1K-2
S MUKpOKOHTpoJuiepa. Kakue GyHKIIUN MOTYT BBIOTHSTH
P IIUHBI OTJIJJOYHOTO KOMIIJIEKTA C MUKPOKOHTPOJIJIEPOM.
5)
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IIPUMEHEHHE

AITI u ITATI, ux TUTIBI, XapaKTEPUCTUKH U OCOOCHHOCTH
npuMeHeHus. TaliMepbl-cueTyuki. [loakmouenue
TaKTOBOIr'O reHepaTopa. JIByHanpaBiieHHbIN TOPT BBOAA-
BbIBOJIa. PeXMBI pabOTHI MUKPOKOHTpOJLIEpa:
aKTUBHBII, 0)KUJIaHUS, OCTAaHOBA. DHEPronorpedIeHue
MUKpPOKOHTpoJuiepa. CpecTBa MOBBIIIEHNS HAJEKHOCTH
YCTPOWCTBA, PEATM30BaHHOIO HA MUKPOKOHTPOJLIEPE.

IIporpammupyem
bI€ JIOTHYECKHE
UHTETpaJIbHbBIE

CXCMBI

5.3. Pazaennl TUCHUIIMHBI M MEKIUCHUIIIINHAPHBIC CBA3H € OﬁeCl'[e‘lI/lBalOlIII/IMH

Peanmuzanus BerumcnurensHoil cucremsl Ha ITJIMC.
Apxurekrypa ITJIUC. [Ipumenenue IIJIMC B paznuuHbIX
obnactsax anekrpoHuku. ASIC wmukpocxembr. CAIIP
IIUDIMC.  OcHoBHble KOHCTpyKUMHM si3pika  VHDL.
Bcerpoennoe B IIJIMC MukpomnpoiieccopHoe siapo

(mpeabiAyIiuMM) U odecrnevyuBaeMbIMH (IOCASAYIOIIUMH) TUCHUILIMHAMUA

4 I1K-9

No HaumenoBanue obecrieunBaronux (Mpeaplaymx) u
n/n oOecnieunBaeMbIX (ITOCIEAYIOUUX ) JUCLUILIUH

No No paznienoB nanHoM
IUCIHHIUINHEL U3 Ta0i.5.1, mis
KOTOPBIX HEOOXOANMO U3yUeHUE
oOecnieunBarOIIUX (MPeAbIAYIIHX)
1 o0ecreYynBaeMbIX
(mocneayrommx) UCIUTUTNH

1 | 2 3 | 4
IpenmecTByOIUE TUCIUTLIHHBI
1 | MadopmaTrka + +
2 | UadopmarimoHHbIC TEXHOJIOTHH +
IMocaenyrommue TMCUUNINHBI
[TpoexkTupoBanue NU(POBBIX CUCTEM YIIPABICHUS + +
MukpormnpoiieccopHas TEXHHKa B MEXaTPOHUKE U pOOOTOTEXHHKE + +
I'moGasbHBIC M TOKAJTBHBIE KOMITBIOTEPHBIE CETH +
[IporpamMMupoBaHre MUKPOKOHTPOILIIEPOB st + +
POOOTOTEXHHUECKUX CUCTEM

5.4. CooTBeTCTBHE KOMIIETeHIMIH, GOpMUPYyeMBbIX NPU U3YyYEeHHH IHCUMILIMHBI, U BH/10B

3aHATHI
IIepeuenn Buns! 3angTHi1 @opMBI KOHTPOJIA
KOMIIETEHITHHI
JI JIP CpPC
I1IK-2 + + Otuet no 1abopatopHoit paboTe, OMpoc Ha
JICKIIUA
I1K-9 + Omnpoc Ha IeKIUH, IPOBEPKa KOHCIEKTa

JI — nexmus, C — cemunapckue 3asstusi, JIP — mabopatopusie paboTsl, [13 — npakTuyeckue 3aHsATHS,
CPC — camocrosTenbHas paboTta CTy1eHTa

6. Meroabl u ¢popMbI Opranu3anum 00y4eHust

Jns  ycnmemHoro OCBOEHUS — JUCHMILUTMHBI

MPUMEHSIOTCSL  pa3finyHble 00pa3oBaTelbHbIC

TEXHOJIOTHH, KOTOpPhIe 00ECIEUYUBAIOT JOCTHIKEHUE TUIAHUPYEMBIX PE3YNIbTaTOB OOYYEHHS COTIIACHO
OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMe, C YI4ETOM TpeOOBaHUH K 00bEMY 3aHATHN B MHTEPAKTHUBHOMN

A
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dopme.

TexHOT0rMH HHTEPAKTHBHOIO 00y4eHHUsl PU Pa3HbIX opMax 3aHATHI

dopmbl JIab.
MeTtoanl b Jlexumm paboThI CPC
BricTyruienne B posii 00y4aromero 2
[Tpurnamenue crenuaniucra 2
[TouckoBbIi METO] 4
IT-MeTOmBI 4
Pabora B komane 4
7. IllpakTHYecKUe 3aHATHUSA
He npenycmotpenst
8. JlabopaTOpHBIil MPAKTUKYM
Ne Ne pazpena HanmenoBanue 1ab0paTopHBIX padboT Tpyno- | OK, IIK
/0 | AUCUUIUIMHBI eMKOCTh
(gac.)
1. |2 N3mepenune xapakTepuCTUK B3aUMOJEHCTBUS 4 I1K-9
yCTPOMCTB 110 U(poBOMY HHTEppeHcy
2. |3 [IporpammupoBanue MukpokoHnTpoiiepa. Pabora c 4 I1K-2
JMCKPETHBIMH BXOJIaMH U BBIXOJAMHU
3. |4 CAIIP [UINC. ®ynkuun paboThI C pecypcamu 4 I1K-9
MHUKPOCXEMBI
4, |4 CAIIP IIUIMC. BeTpanBanue mpoLeccopHoro siapa 6 I1K-9
9. CamocrosiTesibHasi paboTa
Ne TemaTuka caMOCTOSTETLHON pabOTHI Tpyno- OK, dopMa KOHTPOJIA
pas- (Oemanuzayus) €MKOCTb IK
nena (uac.)
1 [TpopaboTka JIEKLIMOHHOTO MaTepHuaa 1 [K-1 Omnpoc
N3yuenue temel «Mcropus 2 IIpoBepka KOHCIIEKTa
MHUKPOIPOLIECCOPHON TEXHUKH
N3yuenue tembl «HCTPYKIMM Mpolieccopa 5 Omnpoc
Intel x86»
2 [TpopaboTKa JIEKLIMOHHOTO MaTepuaa 1 I1K-3 Omnpoc
[TonroroBka k 1abOpaToOpHBIM paboTam 4 Otyer no JIP
N3zyuenne tembl «Opranuszanus 3 [TpoBepka KOHCIIEKTa
B3aUMOJICHCTBUS 10 muHe Q-Busy
3 [TpopaboTka JIEKIIHOHHOTO MaTepHana 1 IK-2 Omnpoc
[ToaroToBka k 1abopaTopHbIM paboTam 4 ITpoBepka oTuera
Nzyuenune tembr «OCcOOEHHOCTH 5 [TpoBepka KOHCIIEKTa
MUKpoKoHTposuiepa Cortex-M4»
4 [TpopaboTka JIEKIIHOHHOTO MaTepHaa 1 IK-2 Omnpoc
[ToaroToBka Kk 1a00paTopHbIM paboTam 9 [TpoBepka oTuera

10. IIpumepHasi TeMaTHKA KYPCOBBIX MPOEKTOB (PadoT).
He mpenycmotpeHo.
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11. banabHo-peliTHHIOBasi cUCTeMa
Taoauna 11.1 baibHbIC ONEHKH IS 2JIEMEHTOB KOHTPOJIS

OJeMEeHTHI U Pe3yIbTaThI
y49e0HOU AeATeTHbHOCTH
ITocenienue ayn. 3aHATUR

BeImnonHeH#e 1ab0paTopHBIX
pabot

IIpuntun oueHku

1 Ga 3a KaXX bl Jac JIEKUHi, +2
Oamta B cinyuae 100% mocemeHus
Maxkcumym 20 GansioB 3a Kaxkayo u3 4

pabot

MakcumyM 3a ceMecTp
20

80

Hroro

100

Ta6auna 11.2 [IepecueT 6au10B B OLIEHKH 33 KOHTPOJIbHBIE TOUKH

(IIpumep)

banasl Ha aary KOHTpOJ’ILHOﬁ TOYKH

OueHnka

> 90 % ot MmakcuManbHOU cyMMBbI 6autoB Ha aaty KT

5

Ot 70% no 89% ot MakcuManbHOM cymmbl 6aju10B Ha aaty KT

Ot 60% 10 69% ot MakcumanbHOM cymmbl 6ayuioB Ha gaty KT

<60 % oT MakcuMasIbHOM cyMMBbI OajutoB Ha aaty KT

4
3
2

Ta6auna 11.3 — Ilepecuer cymmbl 0aJUI0B B TPAJUIIMOHHYIO M MEKIYHAPOIHYIO OLIEHKY

Hrorosas Cymma 63J’IJ’[0B, YUYUTBIBACT

Onenka (I'OC) N Ouenka (ECTYS)
YCIENIHO CIAaHHBIH YK3aMeH
5 (oTM4HO) (3a4TEHO) 90 - 100 A (oTIHYHO)
85 -89 B (ouens xopormio)
4 (xopouo) 7584 C (xopoo)
(3auTeHO) 20-74
3 (yIOBJIETBOPHUTENHHO) 65 — 69 D (ynosnersopuren:Ho)
(3auTeHo) 60 - 64 E (mocpencTBeHHO)

2 (HEeyIOBIIETBOPUTEIBHO),
(He 3auTeHoO)

Huxe 60 0a110B

F (neynoBneTBopUTENbHO)

]
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12. YueOHO-MeTOoqUYeCKOE U HHPOPMALTHOHHOE 00ecTieYeHue U CIIUTLINHBI:
12.1 OcHoBHas JUTEpaTYpa

— Muxkpornporeccopubie cucteMsl [ TekcT] : yuebHoe mocodue 1 By3oB / B. f. Xapros. - M. :
Axanmemust, 2010. - 352 ¢. (16 ax3. B oubamorexe TYCVYPa)

12.2 JlonojiHuTEIbHAS JIMTEPATYpa

— IIpoextupoBaHHe BCTpaMBaeMBIX MHKPONpPOIECCOPHBIX cucteM Ha ocHoBe [IJIMC dupmer
XILINX® / B. 0. 30t0oB. - M. : TI'opsiuas nuuus-Tenekom, 2006. - 519[1] c. (413k3. B
oubmmoreke TYCYPa)

— OCHOBBI MHKPOIPOIIECCOPHOM TeXHUKH : ydeOHoe mocodome / FO. B. Hosukos, II. K.
Ckopoboraros. - M. : Nurepuer-Yuusepcuter Mudopmanumonnsix Texunonoruit, 2012 ; M. :
BUHOM, 2012. - 358 c. (10 3k3. B 6ubanoreke TYCYPa)

—  MUuUKpOIPOIIECCOPHBIE YCTPOMCTBA M CHUCTeMBI : ydeOHoe mocobue / A. B. Illapamos ;
denepalibHOE areHTCTBO 10 00pa30BaHMI0, TOMCKUIN TOCYJapCTBEHHbIN YHUBEPCUTET CUCTEM
YIPaBICHUS U PaAUOIIEKTPoHUKH. - Tomck : TMIIJIO, 2008. - 152 c. (22 3x3. B OubanoTeke
TYCVPa)

— MuxkporpolieccopHbie cucTeMbl 1 MUKpoKOHTposuieps! : / b. B. Koctpos, B. H. Pyukun. - M. :
TexByk, 2007 ; M. : IECC, 2007. - 320 c. (1 sx3. B 6ubnuoreke TYCYPa)

12.3 llepeyeHb MeTOAUYECKUX YKAZAHUIA

— ApPXUTEKTypa BBIYUCIHUTEIBHBIX CUCTEM: MeToinuecKre yKa3zaHus 1o MPOBEICHUIO
nabopaToOpHBIX PaboT IS CTYACHTOB, O0yUYaIONIMXCS [0 HANIPaBJICHUIO moAroToBku 221000.62
«Mexarponuka u podotorexuukay / Antunud M. E. —2014. 5 c.
http://edu.tusur.ru/training/publications/3942;

—  ApXUTEKTypa BBIYUCIHUTEIBHBIX CUCTEM: MeToinuecKkne yka3aHus 1O BBITIOJIHEHUIO

CTYJEHTaMH CaMOCTOSITEIbHON pabOThI AJIsl CTYACHTOB, 00y4YaloUIMXcs 10 HallPaBJICHUIO
noarotoBku 221000.62 «Mexarponuka u podororexnuka» / Autunud M. E. —2014. 5 c.
http://edu.tusur.ru/training/publications/3943;

13. MaTepI/IaHBHO'TCXHI/I‘IeCKOC obecrieueHue JUCIHUITIIINHBI:

Jnis mpoBenieHust 1a00paTOPHBIX PabOT MO AUCHUILIMHE HE00X0AUMa J1abopaTopus,

YKOMHJ'IeKTOB aHHaAg.
1. OTJIAAOYHBIMHU KOMIIJICKTAMHA HaA 6336 MPIKpOI(OHTpOJ'IJ'IepOB (HpeI[HOLITI/ITeJ'ILHO, Cortex
M4);

2. otnanouHbIMu KomiiekTamu Ha 6aze [IJIUC (mpennouturensHo Gupmsl Xilinx);
3. cpencTBaMH M3MEPEHUs HMITYJILCHBIX CUTHAIOB — MU(GPOBOH ocumiuiorpad, MyIbTUMET.
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depepanbHoe rocynapcTseHHoe brog)eTHoe 06pa3oBaTe/ibHOE yYpEeXKAEHUE BbICLIEro
npodeccnoHanbHoro obpasoBaHun

«TOMCKWU TOCYAAPCTBEHHbI YHUBEPCUTET CUCTEM YMNPABNEHWUA U PALIMOINEKTPOHUKMN» (TYCYP)
YTBEPXIAIO

ﬂpopel(_rop' no y4edHoii padore
1/ s U M. E. TposH

«ﬁ» 0( 2016 .

®OH/], OLLEHOYHbIX CPEACTB 110 YYEEHOU ANCUMNI/INHE

APXUTEKTYPA BbIMUC/TUTE/IbHBIX CUCTEM

YpoBeHb 0CHOBHOM 06pa3oBaTesnibHOMU Nporpammbl _ bakanaspuat
(6akanaspuart, marucTpatypa, cneumanurer)

Hanpasnenue(s) noarotoBku (cneymanbHoCTb) 15.03.06 MexaTpoHuKa 1 poboTOTEXHUKA
(nonHoe HaumeHoBaHWe HanpaBneHua NOArOTOBKM (CneunansbHocTy))

Mpodunb(m)__KomnbloTepHbIE CUCTEMBI YIIPaBIEHUA B MEXaTPOHUKE U pobOTOTEXHMKE
(nonHoe HanmeHoBaHWe NPodUNA HanpaBNEHWUA NOAFOTOBKM (CneumansHoCTH))

®opma oby4eHusa__oyHas

(ouHan, o4HO-3304HanA (BeuepHan), 3a04HanR)

®akynbrer_ PUT — DakyNbTET MHHOBALMOHHbIX TEXHONIOTU
(cokpaleHHoe 1 NonHoe HauMeHoBaHue dpakynbTeTa)

Kadepgpa_ YU — YnpaeneHue MHHOBaLUMAMMU

(cokpalweHHoe n NonHoe HaumeHoBaHue Kadeapbl)

Kypc 2 Cemectp 4

Y4yebHbi nnaH Habopa _2013 roaa v noc/ieaytowmx ner.

3ayer 4 cemecTp Oud. 3auer HeT cemectp

JK3ameH HeT cemecTp

Tomck 2016
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BBenenne
®onn oneHouHbIX cpenactB (POC) sBasercs NpuioKeHueM K pabodeil mporpamMmme

JTUCIUIUIMHBL M TPEJCTaBISIET COO0OM COBOKYMHOCTh KOHTPOJIbHO-U3MEPUTEIBHBIX
MaTepuasioB (TUIOBBIC 3a7auyu (3aJaHusi), KOHTPOJIbHbIE PaOOThI, TECThl W Ap.) U
METOJIOB MX HCMOJb30BaHUS, MPEIHAZHAYCHHBIX ISl U3MEPEHUSI YPOBHS JOCTHKEHUS
CTYJICHTOM YCTaHOBJICHHBIX PE3YJIbTATOB O0YUYEHUS.

®OC 1o JUCHUIUIMHE UCIOIB3YETCS NPU MPOBEJACHUU TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH U ITPOMEKYTOYHOM aTTECTALUH CTYJECHTOB.

IlepeueHb 3aKpeTICHHBIX 3a JUCHUIUIMHOW (MPAKTUKOW) KOMIETEHIINN PUBEICH
B Tabnure 1.

Tadnuua 1 — [lepeyeHb 3aKpenJieHHbIX 32 IMCHUTIMHON KOMIIETEHIIM A

dranbl
Kon D®opMyJTHPOBKA KOMIIETCHIUH (popMupoBanus
KOMIIeTEHIIUH
IK-2 CIIOCOOHOCTBIO pa3pabaThiBaTh MPOrPAMMHOE JlookeH  3HAaTh  METOJIBI

obecnieueHre, HeOOXOoAMMOE JIJIst 00pabOTKH MHGPOPMAITUK | pa3paboTKu u

Y YIPaBJICHUS B MEXaTPOHHBIX U POOOTOTEXHUYECKUX MPOCKTHUPOBAHUS

CUCTEMaX, a TAKXKE U1 UX IIPOCKTUPOBAHUS [IPOrPaMMHOI0
obecrnieueHus ISt
BBIYUCIUTCIIBHBIX CHCTEM,
TIPUMEHSIEMBIX B
MCXAaTpPOHHUKE )51
POOOTOTEXHHUKE;
Joiken yMETh
pa3pabarbIBaTh
mporpaMmmMHoe oOecreueHne
TUTst BBIYUCITUTEIILHBIX
CUCTEM, IMPUMCHACMEBEIX B
MEXaTPOHHUKE u
POOOTOTEXHHUKE;
JlomkeH BJIAJICTh
HaBbIKaMH
MPOCKTHUPOBAHUS
IPOTPaAMMHOTO
obecrnieueHus ISt
BBIUUCITUTEIILHBIX CUCTEM,
MMPUMCEHACMBIX B
MEXaTPOHHKE u
pOOOTOTEXHHUKE;

IIK-9 CIOCOOHOCTBIO Y4aCTBOBATh B KAUE€CTBE UCIIOTHUTEINS B JlomkeH 3HaTb METOJbI
HAYYHO-HMCCIICIOBATEIbCKUX pa3pabOTKax HOBBIX KOJJICKTHBHOM Pa3pabOTKH
pO6OTOTeXHI/IIIeCKI/IX N MCXAaTPOHHBIX CUCTEM BBIYUCIIUTCIIBHBIX CUCTEM
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JUISE MEXaTPOHHUKHU u
POOOTOTEXHUKH;

Jomxen ymeTh BbIOpaTh
ONTUMAIBHOE
apXUTEKTYpHOE  peIleHue
UL MUKPOHNPOLIECCOPHOU
CUCTEMBbl YIpPaBIICHUS MpHU
pa3paboTke HOBOM
POOOTOTEXHUYECKON WU
MEXAaTPOHHON CUCTEMBI,
IIOJ'DKGH BJIaJCTh HaBbIKaMU
HAaYyIHO-UCCJIIEAO0BATEIbCKUX
pa3paboToK cucTeM
MHKPOIPOIIECCOPHOTO
YHpaBJICHUA OJI1 HOBBIX
MCXaTpPOHHBIX U
pO60TOTeXHI/ILI€CKI/IX CHUCTEM,

1 Peanau3zanus KoMIneTeHIIHH

1 Komnerennus ITK-2

IIK-2: cnoco0HOCTHIO pa3padaTbiBaTh NPOrpaMMHOe  oDecledyeHue,
HeoOxoauMoe AJis1 00padoTKM MH(OPMALMM W YNPABJIEHUS B MEXATPOHHBIX H
POOOTOTEXHHUUYECKUX CHCTEMAX, 4 TAKKE JJI UX IPOCKTUPOBAHMS.

Jlns  popMupoBaHMs KOMIIETCHIIMM HEOOXOIUMO OCYILECTBUTHh DSl ITaIloB.
Otanbl (GOPMHUPOBAHUS KOMIETCHIIUH, MPUMEHSEMBbIE IJii JTOTO BHUIbLI 3aHATUN U
UCITOJIb3YEMBIC CPEICTBA OIICHUBAHUS MIPEICTABIICHBI B TAOIHUIIE 2.

Tabauua 2— Iransl pOpMHUPOBAHMSA KOMIIETCHIMH U UCIIOJIb3yeMble CPeCTBA
OLICHUBAHUA

1. CocraB 3HaThb YMerThb Baaners
3HaeT METOIBI
Bnaneet HaBLIKaMu
pa3paboTKu u YmMmeeT pazpabaTbiBaTh
MIPOEKTUPOBAHHUS
MPOEKTUPOBAHUS MPOrPaMMHOE
MIPOrpaMMHOTO obecrnieveHue Ass TPOTPamMMHOTo
Conepmaﬂne porp oOecIieueHns ISt
oOecrieueHus IS BBIYUCITMTEIIBHBIX
ITANoB BBIYUCITUTEIIBHBIX
BBIYMCIIUTEIIbHBIX CUCTEM, TPUMEHSIEMBIX B
CUCTEM, TTPHUMEHSIEMBIX
CUCTEM, IPUMEHICMBIX | MEXaTPOHHKE H
B MEXaTPOHHKE U
B MEXAaTPOHUKE U POOOTOTEXHHUKE.
POOOTOTEXHHUKE
pPOOOTOTEXHUKE
. e JlaGoparopHble e CamocrosTenpHas
Buabl 3aHaTui o Jlexuuu; _
paboTHL; paboTa CTyJIeHTOB
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Hcnoabiyemble
cpeacTBa
OLICHUBAHUA

e DK3ameH

e  Odopmienue u

3alumTa
1ab0paToOpHBIX padoT

o IlpoBepka
KOHCTIEKTa
CaMOCTOSITENIbHOM
paboThI

OO01Me XapakTEpUCTHKU IOKa3aTejaedl U KPUTEPUEB OLEHUBAHUSA KOMIETECHUIUU

Ha BCEX 3Talax MpUBEACHBI B TaOIHILIE 3.

Tabauna 3 — O0uue xapakTepucTUKH NOKa3aTeseil M KpuTeprueB OLeHUBAHUS
KOMIIETEHLIMH 110 ITANaM

Iloxka3atenu n

3HaTh YMmernb Baanernb
KpUTEpUH
Oo6magaer OOnanaer nuarna-
(haKTHIECKUMU U 30HOM MPAKTHYECKUAX KonTponupyet
OT1n4HO TEOPETUUCCKUMU YMEHHH, TpeOyeMbIX padoTy, MPOBOIUT
(BbICOKMIA 3HaHHUSMH B Mpeeiiax JUTSL pa3BUTHSI TBOP- OIICHKY,
YPOBEHb) nu3y4aeMoin 00JacTH ¢ YECKUX PEIICHHIA, COBEPIICHCTBYET
MMOHMMAaHHEM T'PAHMII a0CcTparupoBaHus NeHCTBUSA PabOTHI
IPUMEHHUMOCTH poosieM
Obnanaer beper
JIAANa30HOM OTBETCTBEHHOCTD 3a
3Haet (aKThl,
MPAKTHYECKUX 3aBEpIICHHE 33724 B

IIPUHIMIIEBL,

Xopomo (0a30BbIi POIECCHL, OGIIe YMEHHUI1, TpeOyeMbIX UCCIICIOBaHNUH,
YPOBEHb) P ’ JUISL peIIeHMs MpUCIIOCa0IUBaeT
HOHATHUS B Ipeenax
. OIpeIeIeHHBIX CBOE IMOBEJICHUE K
u3y4aeMon 06JIacTu
mpo0JjieM B 00s1acTu 00CTOSATETHLCTBAM B
UCCIIEA0BaHUs pelieHuu npooiem
Ob6nanaeT OCHOBHBIMU
Ynosiaersopureib a
. O6nagaet 06a30BbIMU yMeHUsIMH, TpeOye- | PaboraeT npu npsimom
HO (TIOPOTOBBIA
OOIIMMU 3HAHUSIMU MBIMU JJI51 BBITIOJTHE- HaOI0ICHIH
YPOBEHb)

HHA IIPOCTHIX 3a1a4

@opmynMpOBKa IOKA3aTENIe U KPUTEPHUEB OLICHUBAHUA JTAHHOM KOMIICTEHUUH

npuBeaeHa B Tabmune 4.

Tabnmuua 4 — [lokaszareu 1 KPpUTEPUHM OLCHUBAHUA KOMIICTEHIIMU HA 3TANAaX

Iloxka3atenu n

3Hathb Ymersn Baagern
KpUTEepHH
OT1anyHo e TIIpoBomut e CcBOOOIHO e crmocobeH
(BbICOKMIA CpaBHUTEIIBHBIN MIPUMEHAET METOBI PYKOBOIUTH

CornacoBaHa Ha noptane Ne 5734
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YPOBEHbB) aHaIm3 pa3paboTku MEXTUCIIUIIITHHAPHO
3 PEeKTUBHOCTH IIPOrpaMMHOI0 11 KOMaHJOH 110
METOJIOB Pa3pabOTKH obecrieueHus B pa3paboTke
POrPaMMHOTO HE3HAKOMBIX MIPOrPaMMHOTO
o0ecrieueHus; CUTYalHsIX; o0ecrieyeHus;
MIPEIICTABISICT yMeeT CBOOO/IHO BIIa/ICET
CIIOCOOBI U MaTeMaTH4eCKH Pa3HBIMH CIIOCOOaAMHU
pe3yIbTaThl 00OCHOBATH U MIPOCKTUPOBAHUS
UCTIOJIb30BAHMS apryMEHTHPOBAaHHO MEXaTPOHHBIX H
Pa3IMYHBIX METOIOB JI0Ka3aTh POOOTOTEXHUYECKUX
pa3paboTky; ONTUMAJTBLHOCTh CHCTEM
MaTeMaTu4eCcKH BbIOOpa MeTO/1a
000CHOBBIBAET pa3paboTku
BEIOOP METOJIOB IPOrPaMMHOTO
POTPaMMHUPOBAHUS obecrnieueHust
U TIPOCKTUPOBAHUS
MIOHUMAET CaMOCTOSITEIILHO
MPEUMYIIIECTBA U nojdupaer u
HEJIOCTATK! TOTOBHT
Pa3TUYHBIX METOJIOB obopynoBaHue,
pa3paboTKu HEOOXOAMMOE JIJIst KPUTHYECKH
POTPaMMHOTO pa3paboTku OCMBICITUBACT
oOecrieueHus; IIPOTPaMMHOTO pobeMBbl,
uMeer obecrieyeHus, BO3HHKIIIUE TTPU
MIPEJICTaBJICHUE O MIPUMEHSET METOJIbI pa3paboTke;
METoJIaxX pa3paboTku KOMIICTEHTCH B POJIU
Xopouo (0a30BbIi POCKTHPOBAHUS MIPOrPaMMHOTO POTpaMMHUCTA U
YPOBEHb) MEXaTPOHHBIX U obecrieueHus B HIPOrPaMMHOTO
POOOTOTEXHUIECKUX HE3HAKOMBIX WH)XEHEepa,
CHUCTEM,; CUTYAIUsIX, BJIQJICET Pa3HBIMHU
apryMeHTHUPYET yMeeT KOPPEKTHO criocobamu
BEIOOp MeTo/1a BBIpAXKaTh U pa3paboTku
pa3paboTky; apryMEHTHPOBAaHHO IPOrpaMMHOTO
COCTAaBJISIET TUTaH 000CHOBBIBATh obecrieueHus
pa3paboTky; CIIOCOOBI
rpaduyuecku MIPOEKTUPOBAHUS
WJLTIOCTPUPYET MPOrPaMMHOTO
3a1auy obecrieyeHus
JTaeT ONpPEeCIICHUS ymeet paboTarb co
. 9 BJIaJieeT
OCHOBHBIX ITOHSATHH CIIPAaBOYHOM fiee .
. TEPMUHOJIOTHEH
pa3paboTku JUTEpaTypoi mo
: pa3paboTKu
porpamwm; paspaboTke
BOCIPOU3BOIUT MPOrPaMMHOTO TpOTpaMMHOTO
Y10BJI€TBOPHUTEIID p _ 0BECTICUCHIIS,
. OCHOBHBIE HCU obecrieyeHus,
HO (IIOPOTroOBBIH CrIoCoOeH KOPPEKTHO
MIPOCKTHPOBAHHUS YenenHo BBITOTHUIT OIIHCATE DESVIETATLL
YPOBeHb) MeXaTPOHHBIX nabopatopHbie pesyil
) pa3paboTku
CHUCTEM, paboTHI;
MIPOrPaMMHOTO
pacmo3Haer yMEEeT MPEICTaBISTh
obecrnieueHus: U
00BEKTBI, MOYIIH, pe3yIBTATHI .
WCTIBITAHAN
KOMITOHEHTHI pa3paboTku u

14
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BBIYHCIIATEBHBIX
CUCTEM,

® 3HACcT OCHOBHBIC

METOABbI pa3paboTKH
U yMeeT UX
MPUMEHSTh Ha
IIPAKTHUKE

MPOEKTUPOBAHUS

2 Komnerenmus ITK-9

IK-9:

CITOCOOHOCTHIO yYy4aCcTBOBaTb B Ka4CCTBC MCIIOJIHUTCIII B HAYYHO-

HCCICAOBATCIIBCKUX pa3pa60TKax HOBBIX pO6OTOTGXHI/ILIeCKI/IX N MCXATPOHHBIX CUCTCM.

Jnst popMHpOBaHUS KOMIIETCHIIMM HEOOXOIMMO OCYIIECTBUTh PSJi STAIoB.

OTansl CI)OpMI/IpOBaHI/IH KOMIICTCHOWH, IIPUMCHACMBIC MJIsI 3TOTI'O BHALI 3aHATUM U

HCIIOJIB3YCMBIC CPCACTBA OICHUBAHUSA IIPCACTABIICHLI B Ta6J'II/II_[€ 2.

Tabnauna 5- Iranbl popMupoBaHNsS KOMIIETEHIIUHM U MCIIOJIb3yeMble CpPeIcTBa

OICHUBaAHUA
2. CocraB 3HaTh Ymerh Baagern
Brnageer naBbikamu
YMmeeT BbIOpATh
3Haer METO/IbI Hay4yHO-
. ONITUMAJILHOE
KOJIJIEKTUBHOM UCCIIeI0BaTEIbCKIX
a3paboTKu APXUTCKTYPHOC PCLICHH® a3paboOTOK cUCTEM
Conepxanue pasp J1UIsL MEKPOITPOLIECCOPHOM pasp
BBIYUCIIUTENBHBIX MHUKPOIPOLIECCOPHOTO
ITAIIOB CHCTEMBI yIIPaBIICHUS
cHCTEM ISt . yIIpaBJICHUS JUISI HOBBIX
pU pa3paboTKe HOBOM
MEXaTPOHHUKH U . MEXaTPOHHBIX U
POOOTOTEXHUUECKOW WITH
POOOTOTEXHUKH . POOOTOTEXHUUECKUX
MEXaTPOHHOHN CHCTEMBbI
cucTeM
e BrmonHenune
e [IpakTnyeckue
JIOMAIITHEeTO
. 3aHATHS,
Buanbl 3ansaTuit e Jlekuuu; 3aaHUS;

e (CamocrosaTenpHas
paboTa CTyJIeHTOB

e (CamocrosreibHasa
paboTa CTyeHTOB

HUcnoab3yemblie
cpeacTsBa
OLICHUBAHUSA

e DK3aMeH

e KoHTponbHas paboTa

e Odopmnenue u
3aIUTa JIOMAIIHETO
3a7aHus

OO01Me XapakTEepUCTHKU IMOKa3aTrejleld U KPUTEPUEB OLEHUBAHUSA KOMIETEHIUU

Ha BCEX dTarax MpUBEICHbI B TabIuIe 3.

CornacoBaHa Ha noptane Ne 5734

15




Tadnuna 6 — O01mMe XapakTepUCTUKHU NOKAa3aTes el U KpUTepUeB OlleHMBAHUS
KOMIIETEHIIMH 110 ITanam

Iloxka3aTenu n

3HaTh YmMmerTh Baagers
KpUTepumn
Oo0mamaer OOmamaer nquamna-
(haKTHYECKUMH U 30HOM MPAKTHYECKHUX KonTponupyet
OT1anyHo TEOPETUYECKUMHU YMEHUH, TpeOyeMbIX paboTy, IpOBOJIUT
(BBICOKMH 3HAHUSIMU B Mpejenax JUTSL pa3BUTHSI TBOP- OIICHKY,
YPOBEHB) n3ydaeMoi 006J1acTu ¢ YECKUX PEIICHUH, COBEPIICHCTBYET
MMOHVMMAHUEM TPAHHMII abcTparupoBaHus NeHCTBUS pabOTHI
IPUMEHUMOCTH npobiemM
O6mamaer beper
JIHAITa30HOM OTBETCTBEHHOCTH 3a
3Haet (aKTshl,
MPaKTUYECKUX 3aBepIICHHE 33724 B

Xopouo (0a30BbIi
YPOBEHb)

MIPUHITUIIHI,
MIPOIIECCHI, 00IIHe
MOHSATHUSA B Tpeeax
n3ydaeMoi obyactu

YMEHUH, TPeOyeMbIX
JUTS PETIICHHST
OTIpeIeTICHHBIX
po0JjieM B 00J1acTH
UCCIICIOBAHUS

MICCTIeIOBaHUH,
npucrnocadyivBaeT
CBOE MOBE/ICHHE K

00CTOSITEeIHCTBAM B
pELICHNH MPOoOIIEM

YaoBiieTBopuTeib
HO (IIOPOroOBBIH
YPOBEHb)

O06mnamaer 0a30BBIMU
OOIIIMMU 3HAHUAMU

O0namaeT OCHOBHBIMH
YMEHUSMHU, TpeOye-
MBIMH IS BEITIOJIHE-
HUS IPOCTHIX 33124

PaGotaer nipu npsiMom
HaAOJTIOIEHUH

@opMynUpOBKaA TOKA3aTEIE U KPUTEPUEB OLICHUBAHUS JTAHHOW KOMIICTCHIUH

npuBeeHa B TabmuIe 4.

Tabnuua 7 — [loka3aresu U KpUTEPUM OLIEHMBAHUS KOMIIETEHIIMHM HA 3TAanax

IToxka3atesau n

3narn YmMmerh Baagern
KpHUTEepHH
e  AHAIU3UPYET

pasnnqﬁzl}é OIXOmBl | cBOOOIHO e cnocobeH

K DA3paGOTKE MPUMEHSIET METO/IBI PYKOBOIUTH

Mé)Xa"FPOHHBIX i pa3paboTku MEKIUCIUIIIINHAPHO

POGOTOTEXHHYECKHX POOOTOTEXHUYECKUX W KOMaHJI01;
Oramano CHCTEM: CHUCTEM, e CcBOOOIHO BIAJEET
(BbICOKHﬁ e II eHCT;usteT ® yMECT pa3HBIMH criocobaMu
ypOBeHb) CII':OCO6BI " APryMCHTHUPOBAHHO TIPECTABICHUS

€3yIIbTaThI AOKa3bIBATh UH(pOpPMALUHU B

ECH}(])HLBOBaHI/I}I HPCIUIOKCHHBIC rpadu4IeCKOl 1

METOIOB apXUTEKTypPHBIE MareMaTHu4eCcKoi

pas3paboTky; PCLICHNA (opme
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MareMaTu4eCcKu
000CHOBEBIBAET
BbIOOP MeTO/1a U
J1aH pa3paboTKu
MEXaTpOHHOMI
CUCTEMEI
IIOHUMAET CBA3U
MEXy pa3TUIHBIMU CaMOCTOATEIBHO
[MOAXOIaMH K nmooupaeT u .
KPUTAYECKHU
pa3zpaboTke TOTOBUT JJIA P
OCMBICJIMBAET
MEeXaTPOHHBIX pa3paboTKu
. [IOJIYYECHHBIE
CHUCTEM, HEOOXOMUMOE . ya
3VJIBTATHI
AMeEET obopynoBaHue; p a3ya60TK1/1'
MIPE/ICTABIICHUE O MIPUMEHSIET METOIBI pasp '
KOMIIETEHTEH IIpU
< crocodax pa3paboTKu B p
Xopoiuo (0a30BbIi . pabore B
KOJUIEKTUBHOM HE3HAKOMBIX
) MEX IUCIUILIHHAPHO
YPOBEHb) pa3paboTKw,; CUTYalUsIX; MORAHCIL . P
W KOMaH/E,
apryMEeHTHPYET yMeeT KOPPEKTHO BJIACET DA3HBIMI
BBIOOp MeTOoa BBIpQXaTh U cnoco6a113m
pa3paboTKu apryMEHTHUPOBAaHHO peCTaBICHH
POOOTOTEXHUYECKOM 000CHOBEBIBAaTh Ie) -
CUCTEMBEI; BBIOOP DIIEMEHTHOMU pesy. 6
pa3paboTku
rpadudecKku 0a3bl 114
WJUTIOCTPUPYET pa3paboTku
3ajaqy
ymeer paboTarb co
JIAeT OTIPEICIICHUS o
CIIPaBOYHOM BJIAJIEET
IIOIXOIOB K .. o
paspaboTKe; TUTEPaTypoi; TEPMUHOJIOTHEH
BoCH OHSB(;)IHT HCIIONIb3YyEeT pa3paboTKu
YaosieTBopureib P UHCTPYMEHTBI MEXATPOHHBIX U
o OCHOBHBIE ATAIIbI
HO (HOpOFOBBII/I paspaGoTKH: pa3paboTku, POOOTOTEXHHUUECKHX
’ H3yVYEeHHEIE B paMKax CHCTEM,
YPOBEHb) 3HAET OCHOBHBIC 4 b ’
e UCILIUILINHEL, CIIOCOOEH KOPPEKTHO
METOJIBI pa3pa
Mexaf OEHBI:X yMEeT MPEICTaBIISITh MPEICTaBUThH OTUET O
CHCTGSI pe3ynbTarsl CBOEH cBoeit pabote
paboThI

2 TunoBbie KOHTPOJIbHbIE 3aIaHNSI

Jlnst  peanu3ariiy  BBIMICTICPEYHCICHHBIX  3a7ad  OOyYeHHsI HMCTOJB3YIOTCS
CJIEIyIOIINE MaTepUabl:
— TUIIOBBIE KOHTPOJIHBIC 3aJIaHUs UM WHBIE MaTepUalibl, HEOOXOIUMBIE JJISl OIEHKHU

3HaHWI, YMEHUH, HABBIKOB U (WJIM) OMbITA ACATEIBHOCTH, XapaKTEPU3YIOLIUX
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sTanbl (OPMUPOBAHUS KOMIIETEHIIMM B MPOIIECCE OCBOEHHUs 00pa3zoBaTeIbHOU
POrpaMMBbl, B COCTaBE:
Tembl 1abopaTopHBIX PadoT:

— H3mepeHue XapakTepUCTHUK B3aUMOJIECHUCTBHS  YCTPOMCTB 1O LHU(PPOBOMY
uHTepdercy.

— IlporpammupoBanne MHUKpOKOHTposuiepa. PaboTa ¢ IUCKpETHBIMH BXOAAMU U
BBIXOJIaMHU

— CAIIP IUIMC. ®ynkuuun paboThl ¢ BHYTPEHHEN NaMSATHIO

— CAIIP IUIMC. BerpauBaHue mpoLeCCOPHOTo siapa

Tembl 111 cCaMOCTOSTENBHOU PaOOTHI
— Hcropust MUKpOIIPOLECCOPHON TEXHUKH.
— HWuctpykuuu nporeccopa Intel x86
— Opranuzanus B3aumozeiicTsus no muxe Q-Bus
— Ocobennoctu MmukpokoHntpoiiepa Cortex-M4
KoHTposibHBIE BOIPOCHL:

[TonsiTne cucremel. Cuctema yrnpaBJCHUSI.

Posb mporpaMMHOTro o6ecrieueHus: B MUKPOTIPOLIECCOPHBIX CUCTEMAaX
Tunel curHanoB. CuctemMbl 00pabOTKU CUTHAJIOB.

[IpeumyiiecTBa 1 HEAOCTATKH MUKPOIIPOLIECCOPHON CUCTEMBI IO CPABHEHUIO
C <«GKECTKON» JIOTUKOU

BHyTpeHHss1 CTpYKTypa MUKpOIpolieccopa

CtpyKTypa MUKPOIIPOLECCOPHON CUCTEMBI

[[I1HBI MUKPOIIPOLIECCOPHON CHCTEMBI

Apxutektypa ®oH-Heiimana

. I'apBappckas apxuTektypa

10 THUnbel MEKPOIIPOIIECCOPHBIX CUCTEM

11.Pa3psiHOCTh MUKPOIPOLIECCOPHON CUCTEMBI

12.YcTpoticTBa BBO/1a-BBIBOA

13.PexuMbl paboThl MUKPOTIPOIIECCOPHON CUCTEMBI

14.TIpsamoii 1ocTyn K MamsiTu

15.06paboTka npepbIBaHUi

16.MynbTUIIIIEKCUPOBAHUE LIIMH aJIpeca U JaHHBIX

17.CUHXpOHHBIN U ACUHXPOHHBIN OOMEH JaHHBIMU

18.BekTopHble NpepbhIBaHUs U OCOOEHHOCTH UX 00pabOTKH
19.PanuanbHbie pEpbIBAHKS U OCOOEHHOCTU UX 00padOTKU

W

©oo~N O

1R
CornacoBaHa Ha noptane Ne 5734



20.®akTOopHI, BIUSIONINE Ha OBICTPOACHCTBIE CUCTEMHOM IINHBI,
MUKPOIPOLIECCOPHON CUCTEMBI B IIEJIOM.

21.dyHKIIMK poreccopa.

22.DYyHKIIUNA MOJTYJISI TTAMSITH.

23.Ha3HaueHue 1 UCTIOIb30BaHUE CTEKA.

24 . OyHKIMK YCTPONUCTBA BBO1a-BHIBO/IA.

25.Cucrema KOMaH]1 Ipoleccopa.

26.0nepanasl. MeTob! agpecarii.

27.Haznauenue u pyHKITMH MUKPOKOHTPOJIIEPA.

28.0Opranu3zanys AByHAIPaBICHHOTO OPTa BBOJIa-BbIBOIa MUKPOKOHTPOJLIIEpA.

29.Haznauenue u GyHKIUHU TaiiMepa.

30.Pexxumbl pabOTHI MUKPOKOHTPOJLIEPA.

31.CpenctBa obecnieueHs HAACKHOCTH MUKPOKOHTPOJLIEPA.

32.Mogens OSI.

33.Uurepdeiic USB.

34.Unrepdeiic 12C.

35.Unrepdeiic UART.

36.Cdepst npumenenust [IUINC. YUto npeacrasmistor codboit Cuctemsl Ha
Kpucraie?

37.ApxXuUTEKTYpa MUKPOCXEMBI Zynq. ATapaTHbIe PECypChl MUKPOCXEMBI.

38.0cHoBHbIe KOHCTpYKIMU si3bika VHDL. bazossie onepaTopsl. CHHXpOHHAS U
aCMHXpOHHAas JoruKa. [lenurenu yacToTel. Y cTpaneHue apede3ra KOHTaKTOB.

39.0cHoBHBIe KOHCTpYKIUH s3bika VHDL. [Ipunaimmn paboTsl cyeTynka u
CIABUTOBOTO PETHCTPA U UX BPEMCHHBIC JTUATPAMMBEI.

40.0OcHoBHBIe KOHCTpYKIUH si3pika VHDL. [lenurenu yacToThl. Y cTpaHeHue
npebe3ra KOHTAKTOB.

41.0OcHoBHBIE ATaIbl pa3paboTKu UGPOBLIX ycTpoiicTB Ha 6aze [TJIMC.

42.Jlocrouncta u Hepoctatku [TJIVC.

3 Meroauueckue MaTepUAaJIbI

Jns  obOecneueHus mnpouecca oOOydyeHHS M pelieHus 3aaad  oOydeHHus
HCIIOJIb3YIOTCSI CIEAYIOUINE MaTepUalIbl:

— METOJUYECKUE MaTepuajbl, OIpPEeSIIONNe NPOUEAYPbl OLEHUBAHUS 3HAHMM,
YMEHUN, HaBBIKOB WM (WJIHM) OMbBITA JEATEIHHOCTH, XapaKTEPHU3YIOUIUX STaIbl
(opMupOBaHUS KOMIIETEHIIHI, B COCTaBE:

2. OcHOBHas nmuTepaTypa

OcHoBHasi iMTEpaTypa

— Mukpormporneccopusie cuctemsl [Tekct] : yuebHoe nmocodue juist By3os / B. S. Xaptos. - M. :
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Axanemust, 2010. - 352 ¢. (16 3k3. B ounbmuoreke TYCVYPa)

JlonosiHUTeILHAS JIUTEpPaTypa

— IIpoekTupoBaHuEe BCTpaMBAEMbIX MHKPOMPOIECCOPHBIX cucTteM Ha ocHoBe [IJIMC dupmbr
XILINX® / B. IO. 3otoB. - M. : I'opsiuas nunms-Tenekom, 2006. - 519[1] c. (41 3x3. B
ouodmmorexke TYCVYPa)

— OCHOBBI MHUKPONPOILIECCOPHOM TeXxHUKH : ydeOHoe mocobue / FO. B. Homukos, II. K.
CxopoboraroB. - M. : UnTteprer-YHuBepcurer Muadopmarmonnsix Texnomoruid, 2012 ; M. :
BMHOM, 2012. - 358 c. (10 3x3. B 6ubmuoreke TYCYPa)

— MukporpolieccopHble  YCTPOHUCTBA W CUCTeMBbl : ydeOHoe mocobue / A. B. Illapanos ;
@DenepanbHOE areHTCTBO MO 00pa3oBaHUI0, TOMCKHUI rocy1apCTBEHHBIH YHUBEPCUTET CUCTEM
yIpaBJICHUS U PaguodIeKTpoHUKH. - Tomck : TMIIZIO, 2008. - 152 c. (22 3x3. B 6ubnnoTeke
TYCVPa)

— MukpornporieccopHbie cucTeMbl 1 MUKpokoHTponieps! : / b. B. Koctpos, B. H. Pyukun. - M. :
Texbyk, 2007 ; M. : IECC, 2007. - 320 c. (1 3k3. B oubimoteke TYCVYPa)

Hepeqeﬂb METOANYECCKHUX yKasaHnﬁ

- ApXI/ITeKTypa BbBIYUCIIUTCIIBHBIX CUCTCM: MGTOI[I/I‘ICCKI/IG YKa3aHus 110 IpOBCACHUTIO
1ab0paTOPHBIX padOT JJIst CTYIEHTOB, OO YJAIOIIUXCS 10 HanpaBieHn0 moarotoBku 221000.62
«MexarpoHnuka u podororexuuka» / Aurunud M. E. —2014. 5 c.
http://edu.tusur.ru/training/publications/3942;

- ApXI/ITeKTypa BBIYUCIIUTCIIBHBIX CUCTEM: MeTOI[I/I‘ICCKI/IG YKa3aHusd 110

BBINOJIHEHUIO CTYJICHTaMU CAMOCTOSITENIbHON paOOThI AJIsl CTYI€HTOB, O0yYaroImuxcs no
HarnpasieHuto noarorosku 221000.62 «MexaTpoHuka 1 podoToTexHuka» / AHTunud M. E. —

2014. 5 c. http://edu.tusur.ru/training/publications/3943;
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