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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

l. MeTogMYecKue OCHOBBI HCIOJb30BAHHUA PAa3IUYHBIX (QPYHKIMOHAIBHBIX OJOKOB
MUKPOKOHTPOJIIEPOB IIPU CO3[JaHUHU HIEKTPOHHBIX YCTPOUCTB PA3IMYHOIO Ha3HAYCHMS.

1.2. 3agauy AUCHUILIUHBI

1. 3akperuieHHMe HaBBIKOB IPOrPAMMHUPOBAHUS MUKPOKOHTPOJIEPOB Ha SI3bIKE BHICOKOTO YPOBHS,
MOJYYEeHHBIC MPH HM3YYCHHU OUCHUNINH "HHGOpPMAaNMOHHBIE TeXHoJoTuH" W "mudpoBas u
MHUKpOINpOlLleCCOpHAasA TEXHUKA" M NpPUOOpEeTeHUs 3HAHUNW M HABBIKOB NPOTPAMMHUPOBAHUSA
MHUKPOKOHTPOJIIEPOB.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumiunasl (Moayn).

Yacte O6soka aucturiuH: YacTs, popmupyemast ydacTHUKaM# 00pa30BaTEIbHBIX OTHOIICHHIH.

Monynb quctuminH: Moayib TEXHOJIOTHYECKOTO MPeIPUHUMATENBCTBA.

HNunexc nuctumaunel: b1.B.03./1B.01.02.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUHMIIJIMHE, COOTHECCCHHBIX C
HHAUKATOPpaAaMH J0CTHKCHUSA KOMIIeTeHIInii

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

WNHauKkaTopsl JOCTUKEHUS [1nanupyemble pe3yabTaThl 00yUEHUs 10
Komnerenuus
KOMIETEHIIUU JUCLUIUINHE
YHuBepcaabHble KOMIIETCHIIUH
Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN
IIpodeccuonanbHbIe KOMIIETEHIUH

[IKC-3. T'otoB ITKC-3.1. 3naeT oCHOBHbIE 3HaeT UCMOJIb30BAHNE MUKPOKOHTPOJIJIEPOB
aHAJIM3UPOBATh U IIPUEMBI aHAJIN3A U IIPY IIPU BEICHUU UCCIICOBAHNM,
CUCTEMATU3UPOBATh CHUCTEMATHU3alMM PE3YJIBTATOB |IPECTABICHUE IPOIPAMM B BUEC
pE3yJIbTaThI UCCIICJOBAHNH, aJITOPUTMOB.
UCCIICIOBAHNH, IIPEJICTaBICHHUS MaTEPUAIIOB B
IIPEJICTaBIIATh BH/IC HAYYHBIX OTYETOB,
MaTepualibl B BUIE myOJIMKaIui, mpe3eHTaIui
Hay4HbIX OTYCTOB, ITKC-3.2. Ymeer YMeeT cOCTaBIATh IPOrPaMMBI €
myOJIMKaui, aHaAJIM3UPOBAThH U HCITOJIb30BAHUEM S3BIKOB BHICOKOT'O YPOBHSI
TPE3CHTALHI CHCTEMATU3UPOBATh Ha OCHOBE QJITOPUTMOB.

pe3yJIbTaThl NCCIIEI0BaHU,

IIPEJICTaBIISITh MaTEPHAJIbI B

BU/IE HAYYHBIX OTYETOB,

nyOuKaIui, npe3eHTanui

ITKC-3.3. Bnaneer HaBbikamu |BrnaneeT HaBbIKaMM COCTABIIEHUSI IPOrpaMM

aHaJIu3a U CUCTEMAaTHU3alUuy  |[IPUMEHUTEIBHO K MUKPOKOHTPOJIIEPAM,

pEe3yIbTaTOB UCCIICIOBAHNUN, |MCIOJb3Ys 3HaHUS, II0JyYCHHBIC B

NPECTaBICHUS MAaTEPHAJIOB B |IPEABIAYIIMX Kypcax OOy4YeHUs AUCITUTUTMHBI

BH/JIC HAy4YHBIX OTYETOB, "NHdopMannoHHbIE TEXHOIOTHH"

nyOIMKanui, mpe3eHTaui
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ITKC-10. Cnocoben
apryMEHTHPOBAaHHO
BBIOMPATH U
peann30BBIBAaThH HA
NpaKkTUKe YPPEKTUBHYIO
METOIMKY
AKCIIEPUMEHTATBHOTO
UCCIICTIOBaHHSA
napaMeTpoB U
XapaKTePUCTHK
pubOOpPOB, CXEM,
YCTPOMCTB M YCTAHOBOK
DIIEKTPOHUKH H
HAHOAJICKTPOHHUKH
Pa3IMIHOTO
(YHKIIMOHAJILHOTO
Ha3HAYCHUS

ITKC-10.1. 3naer

3¢ (HEeKTUBHBIE METOINKHU
AKCIEPUMEHTAIBHOIO
UCCJIEIOBaHMsI TapaMETPOB U
XapaKTepUCTHK IpUOOpPOB,
CXEM, YCTPOMCTB U YCTaHOBOK
AIIEKTPOHUKH U
HAHOJJIEKTPOHUKHU
Pa3IU4HOTO
(YHKIIMOHAJILHOTO
Ha3HaYCHUS

3HaeT 0COOEHHOCTH SI3bIKa BBICOKOI'O YPOBHS
IPOTPaMMHUPOBAHUSI MUKPOKOHTPOJLIEpa,
MCTOAHUKHU COCTABJICHHUA ITPOrpaMM.

[TIKC-10.2. Ymeer
PTYMEHTHPOBAHHO BHIOMpATh
U peajn30BbIBaTh Ha
npakTuke 3QHEeKTUBHYIO
METOJIUKY
AKCIIEPUMEHTAIHHOTO
HCCJIETOBaHUS MTapaMeTPOB U
XapaKTEPUCTHK MTPUOOPOB,
CXEM, YCTPOMCTB U YCTAaHOBOK
AIIEKTPOHUKH U
HAHOBJIEKTPOHUKHU
Pa3IMYHOTO
(YHKIIMOHATILHOTO
Ha3HA4YECHUS

YMeeT cocTaBIsITh IPOTPaAMMBI,
peanuzyroniue GyHKIUN YIpaBIeHUs
BHYTPEHHUMU U BHEIIHUMU NepudepruitHbIMU
YCTpPONCTBaMU.

IIKC-10.3. Bnageer
HaBbIKAaMU BBIOOpa U
peanu3aluuy Ha MPaKkTUKeE

3¢ (HeKTUBHON METOTUKU
AKCIIEPUMEHTAILHOTO
UCCJIEI0BAHMS TApAMETPOB U
XapaKTePUCTHK MPUOOpPOB,
CXEM, YCTPOMCTB U YCTaHOBOK
ANIEKTPOHUKHU U
HAHORJIEKTPOHUKH
pa3IUYHOrO
(GYHKIIMOHATILHOTO
Ha3HAYECHHUS

Brnageet HaBBIKOM COCTaBJIEHHS ITPOIPAMM,
o0ecreynBaroIUMU 33/1aHHYIO
(YHKIMOHATIBHYIO PEeATH3alUI0 IPOCKTA.
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[IKC-11. Cnocoben I[IKC-11.1. 3naer 3HaeT CTaHAapTHBIE MPOrPaMMHBIEC CPEACTBA

CTPOUTDH MPOCTEHIIIHE npocreimme ¢puzndeckue 1 |cpeanl CodeVisionAVR Hanucanus
¢uznueckue u MaTE€MaTHYECKUE MOJIEIN nporpamm cepun AVR.
MaTeMaTHIeCKHe npuOOpOB, CXEM, YCTPOUCTB H

MOJIETN IPUOOPOB, CXEM, | yCTAHOBOK 3JIEKTPOHUKH U
YCTPOICTB U YCTAHOBOK | HAHOBJIEKTPOHUKHU

SJICKTPOHUKHU U Pa3IN4IHOIO

HAHODJIEKTPOHUKU (YHKIIMOHAJILHOTO

pa3IMYHOTO Ha3HA4YEeHMUs], a TAKKe

(YHKIIMOHAJILHOTO CTaHJapTHBIE IIPOTPAMMHBIE

Ha3Ha4YC€HUs, a TaKXKE CpeacTBa X KOMIIBIOTCPHOT' O

HCIIOJIb30BaTh MOJIETTUPOBAHUS

CTaHJIapTHBIC [TIKC-11.2. YMeer cTpouTh YMeeT coCTaBISTh CXeMbl aITOpUTMa pabOTHI

IIPOrpaMMHBIC CPEIICTBA | ipocTeiimme PU3nUecKre U |IpOrpaMM, a TaKKe UCIIOIb30BaTh

HX KOMIIBIOTEPHOI'O MaTeMaTUYeCKUe MOJEIU BCTPOCHHBIE OMOIMOTEKH, peaTu3yIoIIre

MOZCIIHPOBAHUA npuOOpPOB, CXEM, YCTPONCTB U |CTaHJapTHbIE PYHKIIUU yIpaBICHUS, KaK
YCTaHOBOK AJIEKTPOHUKH U 00BeKTaMU IPOrpaMMbl, TaK U BHEITHUMHU
HAHOAJIEKTPOHUKHU nepu@epuitHbIMU yCTPOCTBAMH.
Pa3IMYHOTO
(YHKIIMOHAIILHOTO

Ha3HA4YeHMUsI, a TAaKKe
UCIIOJIb30BaTh CTaH/IapTHbHIE
MIPOrpaMMHBIE CPEICTBA UX

KOMIIBIOTEPHOTO

MOJIETTUPOBAHUS

[IKC-11.3. Bnaneer Bnaneer HaBbIKaMU IOCTPOEHUS KaK CAMOU
HaBBIKAMH MOCTPOCHUS MPOTPaMMBI, TaK U YIPABJISAIONINX OUTOB,
OPOCTEHINX PUINYECKUX U |pean3yroIIUX HACTPOUKY paboThl
MaTeMaTUYECKUX MOJENIeH MUKPOKOHTpOJLIEpa.

npubOpoB, CXeM, YCTPOUCTB U
YCTaHOBOK JIEKTPOHMKH U
HAHOD3JIEKTPOHUKH
pa3IM4HOTO
(YHKIIMOHATIBLHOTO
Ha3HAuCHUS, a TAKKE
UCTIOJIb30BAaHUS CTaHAAPTHBIX
IPOTPaMMHBIX CPEICTB UX
KOMIIBIOTEPHOIO
MOJIETTUPOBAHUS

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0d0oTy 00y4aromuxcsi ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJIbHYIO padoTy 00y4aromuxcst

OO61mmast TpyA0€MKOCTh JUCIUTUIMHBI COCTABISAET 4 3a4eTHBIX eUHUIL, 144 akaJeMHUeCKUX 9acoB.

Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAAM Y4EOHOU JEATEILHOCTH MPEICTABICHO B
tabmure 4.1.

Ta6ymmna 4.1 — Tpy10eMKOCTh AUCIUIUIMHBI 110 BUJAAM YU4COHOM JIeITeIbHOCTH

Beero |CemecTpbl
4acoB 4 cemecTp

Bunbl yueOHO nesTeNbHOCTH

KonTakTHas aynuropHasi padoTa o0y4yarouuxcs ¢ npenojaaBarejieM, BCero 72 72

IIpaxkTHueckue 3aHATUSA 72 72

CornacoeaHa Ha noptane N2 63169 4



CamocTosiTe/ibHasi padoTa 00y4aloUIUXCsl, B T.4. KOHTAKTHasA 72 72
BHeayJAuTOpHasi padoTa o0y4aromuxcs ¢ npenoaasarejieM, Bcero
[ToaroTroBka K 3a4eTy ¢ OLIEHKOH 20 20
IToaroroBka K TECTUPOBAHUIO 18 18
BrinonHeHne MHAUBUYaIbHOTO 3a/1aHUs 16 16
[ToaroToBKa K yCTHOMY OIpPOCY / cOOECEeTOBAHHUIO 12 12
IToaroroBka K KOJZIOKBUYMY 6 6
OO0mas Tpya0eMKoOCTh (B 4acax) 144 144
Oo0mas TpyroeMKocTh (B 3.€.) 4 4

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

CTpyKkTypa TUCHUIUIUHBI MO pa3ienaM (TeMaMm) W BUJaM y4eOHOU JesTeNTbHOCTH MPUBEICHA B
tabmume 5.1.
Tabnuma 5.1 — Pazaenst (TeMbl) AUCHUIIIINHBL U BUIBI YYEOHOH IEATEIbHOCTH

[Ipak. | Cam. Beero uacos dopmupyemsble
HasBanus pasnenoB (TeM) TUCIUTLTAHBI (6e3
3aH., 4 |pab., 4 sxsamena) KOMIIETEHIINH
4 cemecTp
1 Muxkpokontposnepsl AVR, cpenbl 20 8 28 ITKC-10, IIKC-11
pa3pabOTKu MUKPOKOHTpoJiepoB AVR.
2 Bujpl naMsTd MUKPOKOHTPOJIEpA U 4 10 14 IIKC-10
MpephIBaHMs.
3 IlopThl BBO1a-BHIBOJA. 10 12 22 [IKC-10, TIKC-3
4 Cueruuku/TaiiMepbl, BCTPOCHHBIE 14 18 32 [MKC-10, IIKC-11
npeoOpa3oBarTeiy, MPOTOKOJIbI OOMEHA.
5 BbIBOJ Ha KUJKO-KPUCTATUTMYECKUI 24 24 48 IIKC-10, ITKC-11
unankaTop. bubnuoreku npeodpa3oBaHus.
Uroro 3a cemectp |72 72 144
Uroro|72 72 144

5.2. Conep:xanue pa3ienoB (TeM) TUCHHIIMHBI

Coneprkanue pas3iesioB (TeM) TUCHUILIMHEI (B T.4. TIO JIEKIHUIM) PUBEICHO B TabymIe 5.2.
Tabmuma 5.2 — CoaeprkaHue pa3zieaoB (TeM) TUCHUTUIMHBI (B T.U. 110 JICKIIHSIM)

TpynoemkocTs
Hazpanus pa3nenos (tem) Copnep:xaHue pa3aenoB (TeM) (TeKIHOHHbIE dopmupyemsbie
JCTIATUTHHEI JTVCIUTUIAHEI (B T.9. TIO JICKIIHSIM) KOMITETEHIIHH
3aHATHUSA), U
4 cemecTp
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1 Muxkpokontposiepsl AVR,
cpenbl pa3paboTKu
MUKpOKOHTpoJsuiepoB AVR.

CocTtaB MUKpPOKOHTpOJLIIEpA.
Win AVR, AVR Studuo u
CodeVisionAVR. nocronHcTBa 1
HEIOCTAaTKH.

UCIIOJIb30BaHUE TOCTPOUTEIIS
CodeVisionAVR

[IKC-10

Buael npepbiBaHuA.

ITKC-10

Pabora TaiimepoB, X HaCTpOUKa.
Peructpel ynpaBiaeHus TaiMepamu..
Hcnonp3oBanue TaiiMepoB B
pexume HIMM.

IIKC-10,
[IKC-11

Hroro

2 Buasl namstu
MUKPOKOHTPOJIIIEPA U
MIpEPHIBAHMS.

[IporpammMupoBaHue namsaTu
FLASH mukpokoHTpoJiepa npu
MOMOIIH MPOTrpaMmMaTopa.
[IporpammMupoBaHue namsaTi
EEPROM mukpokoHTpoJIiepa.
Bunel npepbiBanuid, BEKTOP
npepsiBaHuil. BHemHne u
BHYTpPEHHUE MPEPHIBAHUS.

ITKC-10

Hroro

3 [lopThl BBO1a-BBIBOJA.

Peructpsl ynpasienus nopramu.
Hauanpnas HacTpolika nopToB,
HOJTATUBAIOLINE PE3UCTOPHI.
O0paboTka ynpaBIISIOMUX KHOIIOK.

[IKC-10

Hroro

4 Cueruuku/Taiimepsl,
BCTPOEHHBIE TpeoOpa3oBaTey,
IPOTOKOJIBI OOMEHa.

Hacrpoiika taiiMmepoB. Peructpsl
ynpasieHus taiimepamu. Pabora
TaliMEpOB B PEIKUME CUETA U B
pexume ynpasiienus [HIMM.
[IpepsiBanus 1o TaiMepy.

IIKC-10,
[IKC-11

Hroro

5 BrIBOI Ha XKUIKO-
KPUCTAIITMYECKHUI UHIUKATOP.
bubnuorexu mpeoOpazoBaHwms.

BwiBon nndopmanun na XKKU-
uHauKatop. bubmmorexkn
yIpaBJICHUS HHIUKATOPOM U
(dbyHKIMI peoOpa3oBaHuUs YUCEN B
MAaCCHBBI CHUMBOJIbHBIX JJAHHBIX.
dopmMaTHPOBAHHOE U TIPOCTOE
npeoOpa3oBaHueE.

IIKC-10,
[TKC-11

Hroro

Hroro 3a cemectp

Hroro

5.3. [IpakTuyeckue 3aHATHS (CEMUHAPbI)

HanMmeHnoBaHue MpakTUYECKUX 3aHATUN (CEeMHHAPOB) MPUBEACHO B Tabmuie 5.3.
Ta6ymma 5.3 — HauMeHOBaHME NMPAKTHUECKUX 3aHATHH (CEMHUHAPOB)

HasBanus pasnenoB (Tem)
JICIIATUTHHEI

HanmeHoBaHMe IPaKTUIECKUX
3aHATUHN (CEMUHAPOB)

TpynoemkocTsb,
q

dopmupyembie
KOMIIETEHIIUH

4 cemecTp

CornacoeaHa Ha noptane N2 63169




1 Muxkpokontposiepsl AVR,
cpenbl pa3paboTKu
MUKpOKOHTpoJsuiepoB AVR.

Coznanue npoexTa, HacCTpoika
MHUKPOKOHTPOJIIEPA B PEKIME
HOCTPOUTETISL.

ITIKC-10

[IporpammupoBaHue YCTAaHOBOYHBIX
(hBIO30B U UX pacuer.

ITIKC-10

CocraBieHue HHAWBHUYaJIBHOT'O
3aaHusl.

10

IIKC-10

Hroro

20

2 Buael namsatu
MHUKPOKOHTPOJIIIEPA U
MIpEPHIBAHMS.

CocraBieHue mporpaMmMebl ¢
WCIIOJIb30BaHUEM PA3JINYHBIX BUIOB
MaMsTH.

IIporpamma ¢ BHETHUM
MIpepbIBaHUEM.

ITIKC-10

Hroro

3 [lopThl BBO1a-BBIBOJA.

Hacrpoiika noptoB Ha BXxox,
UCTIOJIb30BaHUE 00PaOOTKH KHOIIOK
yTpaBJICHUS.

Br160p 3a€pKKHU C UCTIOIB30BAaHUEM
6ubnanorexu. [IpumMeHeHne BHEMIHUX
¥ BHYTPEHHHX ITOATATHBAIOIINX
PE3UCTOPOB

[IKC-3

CocraBneHue nporpaMMbl Ha
HCIIOJIb30BaHKE TOPTOB HA BBIXOJ.
YnpaBieHue BHENTHUMH
yCTpPONCTBaMHU.

ITIKC-10

Hroro

4 Cueruuku/Taiimepsl,
BCTPOCHHBIC
npeoOpa3oBaTenu, MPOTOKOJIbI
oOMeHa.

Pabora cueTunkoB B pexxume
npepsiBanuid. [IpepsiBanus no
IIEPENIOIHEHUIO.

ITIKC-10

Pabota cueTunkoB B pexuMe
MIpephIBaHMs 110 CPABHEHUIO.
Pa3zpaboTka nmporpaMmsil,
peanuzytomei [IIUM ynpasnenue
W3MEHEHHUE IPKOCTU CBETOINO0/Ia

ITIKC-10

Hroro

14

5 BBIBOJT HA KHIKO-
KPUCTAJUTMYECKUI
uHAnKaTop. bubmuorekn
peoOpa3oBaHusl.

BriBoa nH(pOpMAIIUM HU HHIUKATOP.
CocraBieHue nporpaMmsl,
peaU3yI0IIEH BBIBO YHCIOBOU U
CHUMBOJIBHOIN HH()OPMAINH B PEKUME
peasbHOT BpEMEHH.

10

ITIKC-10

CocraBneHue mporpaMmMbl 0OMeHa
MEXIy ABYMSI
MHUKPOKOHTPOJUIEpaMH,
ncnoJib3oBanue BHyTpeHuero ALIIL.

14

ITKC-10,
ITIKC-11

Hroro

24

Hroro 3a cemectp

72

Hroro

72

5.4. JlaGopaTopHbIe 3aHATHSA

He npeaycMoOTpeHO y‘le6HLIM IIJTaHOM
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5.5. KypcoBoii npoekT / KypcoBasi padora

He npeayCcMoOTpeHO y‘le6HLIM IIJTaHOM

5.6. CamocTosiTeqbHaAst padoTa

Buaer caMocTosITENbHOM pabOThI, TPYAOEMKOCTh M (POPMHUPYEMbIEe KOMIIETCHIIMU TIPEICTABIICHBI B

tabnuue 5.6.
Tabmura 5.6 — Bubl caMoCTOSITENTbHOM pabOThI, TPYA0EMKOCTh B (pOpMHpyEeMble KOMICTCHIIHN
Buanel
Ha3zBanus pa3znenos (Tem) . | TpymoeMkocts, | Dopmupyemble
JE—— CaMOCTOSITEJIbHOU u KOMITETCHIIIH DopMbl KOHTPOJIS
paboThI
4 cemecTp
1 MuKpOKOHTPOJIIEPHI [TonroroBka k 2 I[IKC-10 3a4€T ¢ OIEHKOM
AVR, cpenpl pa3paboTKi |3a4€Ty C OLICHKOM
MHUKPOKOHTPOJUIEPOB [Toxroroska k 4 [IKC-10 TectupoBanue
AVR. TECTUPOBAHUIO
Brinonnenune 2 TIKC-10 NunuBuayansHOE
WHUBUTyAJTBHOTO 3a/1aHKe
3a/IaHus
Hroro 8
2 Buasl namsgatu IloaroroBka k 4 IIKC-10 3a4éT ¢ OLEHKOH
MUKPOKOHTPOJIJIEPA U 3a4eTy C OLICHKOMN
MPCPLIBAHMUAL. IloaroroBka k 4 TIIKC-10 TectupoBanue
TECTUPOBAHUIO
[ToaroroBka k 2 I[IKC-10 VYcTHbI# onpoc /
yCTHOMY ompocy / cobecenoBaHme
co0eceI0BaHUIO
Hroro 10
3 IMoptel BBOa-BeiBOga.  |I[loaroToBka k 4 [TKC-3 3a4€T ¢ OIEeHKOM
3a4eTy C OLIEHKOM
[TonroroBka k 4 [IKC-3 TectupoBanue
TECTUPOBAHUIO
[Toaroroska k 4 IIKC-3 YcTHbIl ompoc /
YCTHOMY Onpocy / cobece0BaHNe
co0ece10BaHUIO
Hroro 12
4 Cuetuuku/Taiimepsl, IToaroroBka x 6 IIKC-10 3a4éT C OLIEHKOHU
BCTPOCHHBIE 3a4eTy C OLIEHKOU
npeobpasoBareny, IloaroroBka k 6 IIKC-10, Konnoksuym
IMPOTOKOJIbI obMeHa. KOJIJIOKBUYMY TIKC-11
[TonroroBka k 4 [TKC-10 TectupoBanue
TECTUPOBAHUIO
IToaroroBka x 2 IIKC-10 YcTHbI# onpoc /
yCTHOMY ompocy / cobecenoBaHme
co0eceI0BaHUIO
Hroro 18
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5 BeIBOJ Ha XHIKO- IloaroroBka k 4 IIKC-10, 3a4éT ¢ OICHKOMI
KPUCTAJUTMYECKUI 3a4eTy C OLICHKOMN [KC-11
MHIUKATOp. bubmmorekn | Bpmonnenune 14 TIIKC-10, NuauBuayansHoe
peoOpa3oBaHus. WHIUBUYaIbHOTO IIKC-11 3aJjaHue
3a/laHus
[Togroroska k 2 IIKC-10, TectupoBanue
TECTUPOBAHUIO [IKC-11
IToaroroska K 4 IIKC-10, YcTHBIN ompoc /
YCTHOMY OTIIpOCy / [IKC-11 cobecenoBanme
cobece10BaHNIO
Hroro 24
Hroro 3a cemectp 72
Hroro 72

5.7. CooTBeTcTBHE KOMIIEeTeHIUH, GOpMHPYEeMBbIX IPH U3YYEeHUHU AUCHUIIMHBI,
1 BHJ0B Y4eOHOIi 1esiTeIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUH, (OPMUPYEMBIX NMPU U3YUYEHHH JUCLUIUIUHBI, U BUJIOB yueOHOM
JeSTeTLHOCTH TMPEICTABIICHO B Tabymiie 5.7.
Tabnuna 5.7 — CooTBeTCTBUE KOMIETEHIMH, ((OPMUPYEMBIX IPU U3YUEHUU AUCLUILINHBI, U BUJOB

3aHATHI
Buner yaeOHoIM
dopmMupyembie
IesITeIbHOCTH DOopMBI KOHTPOJISI
KOMIIETECHIUH
[Ipak. 3an. | Cam. pad.
IIKC-3 + + 3auéT c oneHKoi, Y cTHBIN ompoc / cobeceoBaHue,
TectupoBanue
IIKC-10 + + 3auér ¢ onieHkoM, MuauBuayanbHOe 3a/1aHue,
Komnoksuywm, Y cTHBI onpoc / cobeceoBanue,
TectupoBanue
IIKC-11 + + 3a4éT c onieHkou, THAMBHIyalbHOE 3ajaHNE,
Komnoksuywm, YctHbIN onpoc / cobecenoBanue,
TectupoBanue

6. PeiiTuHroBasi cucreMa /1Jisl OLlEHKH yCIIeBAeMOCTH 00y4aromuxcst

6.1. banabHbie oneHKH 11t GOPM KOHTPOJISA

bannbHble otieHkH U1t POpPM KOHTPOJIS IPEICTaBICHbI B Ta0muie 6.1.
Tab6muna 6.1 — bamnbHbIE OLIEHKH

N o MakcumanbHbIi
MaxkcumanbHbIN MakcumanbHbII
0as 3a mepuos Bcero 3a
DopMBbI KOHTPOJISI 6at Ha 1-yro KT ¢ | Gamn 3a mepuon
Mexay 2KT u Ha ceMecTp
Hauana cemectpa | mexay 1KT u 2KT
KOHEI[ cemMecTpa
4 cemecTp
3a4éT c OLEHKOM 10 10 10 30
NunuBuayansHOE 3a1aHue 0 0 30 30
Konnoksuym 0 10 0 10
YcTHbIi onpoc / 5 5 5 15
cobeceoBaHne
TectupoBanue 5 5 5 15
HToro MakcumyM 3a 20 30 50 100
nepuo.
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Hapacraromum urorom 20 50 100 100

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

[TepecueT 6anoB B OLIEHKH 3a TEKYIIUHA KOHTPOJIb MIPEACTABICH B TabmuIie 6.2.
Tabmuia 6.2 — Ilepecuer 6a/JI0B B OIICHKH 32 TEKYIIUH KOHTPOJIb

bamnibl Ha naTy TEKylero KOHTpoIs Onenka

>90% oT MakcuMalIbHOI cyMMbI OaiioB Ha gaty TK 5

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

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

N|W | B~

< 60% oT MakcuMalIbHOI cyMMBbI OaiioB Ha gaty TK

6.3. Ilepecuet cyMMbI 02/1710B B TPAAUIIUOHHYI0 M MEKAYHAPOAHYIO OLIEHKY

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

6.3.
Tabauma 6.3 — Ilepecuer cymMMbl 6AJIIOB B TPAIUIIMOHHYIO U MEXKTYHAPOIHYIO OLIEHKY
Hroroas cymma 6asios,
Onenka YUYUTBIBAET YCIICIIHO CIAHHBIN Onenka (ECTS)
IK3aMeH
5 (oTM4YHO) (3a4TEHO) 90— 100 A (OTJIIHYHO)
4 (xopor1o) (3a4TeHO) 85 -89 B (ouens xoporo)
75 -84 C (xoporo)
70 — 74 D (yaoBneTBOpUTENHHO)
3 (yAOBIETBOPUTENBHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HeyIOBJIETBOPUTEIHHO) (HE 3aUTEHO) Hwxe 60 6amios F (meynoBnerBoputreabHO)

7. YueOHO-MeTOAnYecKoe 1 MH(OPMAINITHOHHOE o0ecneyeHue TUCIUTIITHHbI
7.1. OcHOBHas JqUTEpaTypa

1. OcHOBBI MHKpOIIpOIIECCOPHOI TexHuKH: YueOHoe nmocobue / A. B. lllapamos - 2008. 240 c.
[DnexTpoHHEIH pecypc]: — Pexxum poctyma: https://edu.tusur.ru/publications/834.

7.2. lonoTHMTEIbHAS JIUTEPATypa

1. Muxkpornporneccopusie ycrpoiictBa U cuctembl (MITYuC) : yue6HOE mocoOue sl CTyICHTOB
HanpasieHusa 210100 "DnexkTpoHnka U MUKpodJaekTpoHuKa' cnenuaibHocTu 210106 "[IpombinuieHHast
anektponuka" / B. B. Pycanos, M. 1O. IlleBeneB ; denepanbHOe areHTCTBO 10 00pa3oBaHuio, TOMCKHUA
roCyJJapCTBEHHBIN YHUBEPCUTET CUCTEM YIIPABIEHUS U paanodyieKTpoHukH, Kadenpa npomsinuieHHOM
31eKkTpoHUKH. - Tomck : TYCVYP, 2007. - 182[2] c. : wi. - bubnuorp.: c. 182. - ISBN 978-5-94154-128-7
(manmmuune B oubnmoreke TYCVYP - 79 ak3.).

2. PoapiruH, A. B. DIeKTpOHHBIE 1 MUKPOIIPOIIECCOPHBIE YCTPOHCTBA : yueOHOe mocooue / A. B.
Ponpirun. — HoBocubupck : HI'TY, 2017. — 75 ¢. — ISBN 978-5-7782-3376-8. — TekcrT :
ANIEKTPOHHBIA // JIaHb : DIEKTPOHHO-OMONMMOTEYHAsT cUcTeMa. [DIEeKTPOHHBIA pecypc]: — Pexum
nocryma: https://e.lanbook.com/book/118072.

7.3. YueOHO-MeTOAM4YEeCKHE MOCOOUs
7.3.1. O6s3aTesIbHbIE YUeOHO-METOAMYECKHE MOCOOUsI

1. MUKPOIIPOILIECCOPHBIE YCTPOHUCTBA MW CUCTEMBI VYue6uoe mocobue.
CamocTtosTenbHas paborta [DInexkTpoHHBIH pecypc]: — Pexum gocrtyma:
http://ie.tusur.ru/docs/mai/pr_mk.rar.

2. MUKPOIIPOLIECCOPHBIE YCTPOMCTBA 1 CUCTEMbI MeToandeckue yKa3aHHs IO
BBIMOJIHEHUIO Ja00pPaTOPHBIX U MHAMUBHUAYAIbHBIX paboT. [IpakTudeckue 3aHATUS [DIEKTPOHHBIN
pecypc]: — Pexum moctyma: http://ie.tusur.ru/docs/mai/pr_mk.rar.
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7.3.2. Y4yeOHO-MeTOAUIECKHE ITOCOOUS JIsl JINII
C OrPaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/I0B

Y4ebHO-MeToAnUeCKIEe MaTepUabl s CAMOCTOSTEILHON U ayJUTOPHOI paboThl 00yYaromuxcs
W3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 3JJ0POBbSI M HHBAJIUOB MPEIOCTABISIOTCS B (hopMax,
a/IalITUPOBAHHBIX K OTPAHUYCHUSIM UX 3I0POBbS U BOCTIPUITHS HHPOPMALIUH.

Jost i ¢ HapylIeHUsIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€YaTHOW (hOpME YBEIUICHHBIM IPUPTOM.

Jst U ¢ HApyIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOH (opme.

J1st i1 ¢ HAPYIIEHHSIMU OTIOPHO-IBUTATEIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

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

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

8. MaTepuajibHO-TEXHHYECKOE U POrpaMMHoOe odecrnedyeHre JUCHUIITIHHbI
8.1. MaTepuaibHO-TeXHNYECKOE U MPOrPaMMHOe o0ecreueHue 1Jisl TPAKTHYECKUX 3aHATHI

JlaGopaTopusi MUKpPOIPOIECCOPHBIX YCTpoHcTB u cucteM / Jlabopatopus I'TIO: yueOnas
ayIUTOpHUs IS MPOBEACHUS 3aHATUU NMPAKTHMUYECKOIr'o THUIA, yueOHas ayIUTOpHUs Ml MPOBEICHUS
3aHATUN 71a00paTOPHOro TUMA, yueOHas ayAUTOpHUsS IJIs NMPOBEACHUS 3aHATHI CEMUHApCKOro THUIA,
MOMEIIEHHUE JIJIi KYpCOBOTO MPOEKTUPOBAaHMS (BBINOJHEHUS KYpcOBBIX pabor); 634034, Tomckas
obmnactb, T. Tomck, Bepumanna ynuna, a. 74, 333 ayn.

Omnucanue UMeEIoIerocs 000py0BaHUS:

- JlaGopatopubie MakeTsl (10 mT.);

- Mukponponeccopssiii Moayib «SDK-1.1» (8 w.);

- Ocwnorpadst (12 mr.);

- 'eneparop curnanos I'3-54 (2 mr.);

- Kommnerotep Intel(R) Core (TM)2 CPU (12 mir.);

- Kommuiekt ciennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

[Iporpammuoe obecnieueHue:

- AVR Code Vision 3.31Evaluation;

- Far Manager;

- Mozilla Firefox;

- Visual Studio;

8.2. MaTepI/laJ'II)HO-TeXHI/I'-IeCKOC H MporpammHoe odecneyeHue IJ151 CAMOCTOATEILHOM paﬁoTI)I

Jnst camocToATENbHONU paboOThl HCTIOIB3YIOTCS yUeOHbIE ayIUTOpUH (KOMIBIOTEPHBIC KJIACCHI),
PacCIIOJIOKEHHBIE TIO apecam:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 233 ayn.;

- 634045, Tomckas ob6macts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 201 ayn.;

- 634034, Tomckas o6macts, r. Tomck, Bepmuauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmuauna ynuna, a. 74, 207 aya.

Ornrcanne UMEIOIIETOCs 000Py10BaHMUS:

- yueOHast MeOeb;

- KOMIIBIOTEPHI;

- KOMIBIOTEPHI MOAKIIOUYEHBI K ceTH «VHTepHET» M 00ecneunBaIOT JOCTYI B AJICKTPOHHYIO
nH(popmanmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.
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[lepeyeHb mporpaMMHOTO 0OECTICUCHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mns Windows;
- 7-Zip;

- Google Chrome.

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

OcBoeHue AMCHUIUIMHBI JIMIIAMH ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro U CeHMaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JIPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueoHoi HHGOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPENoAaBaHus
U1 00y4aloUUXCs C HHBAJIUAHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayauTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapylUIeHHEeM cliyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, SJICKTPOHHOU TOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOIIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO MCIOIb30BAHHE B
JEKIHMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJeHHBIX 00OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiij]a Ha dKpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH 111 KOM(POPTHOTO
IPOCMOTDA.

[Ipu 3aHATHAX C OOYy4YarOUIMMHUCS C HAPYUWIEHHUSIMH ONOPHO-IBUIaTeJbHOI0 ammapara
UCIIOJIB3YIOTCS aJbTEPHATUBHBIEC YCTPOMCTBA BBOAA MH(MOPMALUU M APYrHe TEXHUYECKHE CPEICTBa
npuema/nepenayn yueOHoil nHGopmaIuu B JOCTYIHBIX opMax, MOOUIBHON cUCTEMbI 00y4YeHUS IS
JIIOJeH ¢ MHBAJUIHOCTBIO.

9. OneHovnblie MaTepHuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUIIIMHBI

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

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNI UCIIONIBb3YIOTCS OIICHOYHBIE MaTepuabl, MpeCcTaBlIeHHbIe B Tabuue 9.1.
Tabmuia 9.1 — ®opMbl KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

Hassammi paspeinos (tem) PopwmHpyemie ®opmebl koHTpOJst | OnieHounbie MaTepuansl (OM)
JUCIUTUIAHBI KOMIIETEHIINH
1 Mukpoxontposiepsl AVR, [IKC-10, 3auét c ouenkoil  |IlepedyeHp BonpocoB s
cpenbl pa3paboTKu [IKC-11 3a4eTa ¢ OLEHKOU
MHKPOKOHTpO/IepoB AVR. Unaueuayansioe | [IpuMepHBIi HepedeHsb
3a/1laHue BapHAHTOB WHIUBHIYaIbHBIX
3a1aHUI
TectupoBanue [IpuMepHBIii TIEpedeHb
TECTOBLIX 3aJaHUN
2 Buasl namsatu IIKC-10 3a4éT ¢ OLEHKOH [Iepeuens BOIIPOCOB 1Ist
MHUKPOKOHTPOJIIEpa U 3ayeTa C OLEHKOMN
[IPEpbIBAHUA. YcTHbli onpoc / [TpumepHsIii IepedeHb
co0eceqi0BaHNE BOIPOCOB JJIsl YCTHOTO
orpoca / codeceoBaHHS
TectupoBanue [IpumMepHbIii TEpeUeHb
TECTOBBIX 3a/IaHUN
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3 IlopTsl BBO/Ia-BHIBOIA. [TIKC-10, [TKC-3 |3auér c ouenkoit  |[lepevyern BOMpoCcoB AJis
3a4eTa ¢ OLCHKON
VYcrHbI# onpoc / [IpuMepHBIii TIEpedeHb
cobecenoBaHNe BOITPOCOB [IJIs1 YCTHOTO
ompoca / codbecenoBaHUs
TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3aaHUI
4 Cueruuku/Talimepsl, [TKC-10, 3auér ¢ onenkort | [lepeuens BOmpocoB Jist
BCTpoeHHBIE Tpeodpazopatenu, |[IKC-11 3a4era ¢ OI[EHKON
MPOTOKOJIBI OOMCHA. Konnoksuym [IpuMepHBIii TEpeUeHb
BOITPOCOB /151 KOJUIOKBUYMa
YcrHblit onpoc / IIpuMepHBIil IepeyeHb
cobeceroBaHue BOIIPOCOB ISl yCTHOTO
orpoca / cobeceoBaHUS
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
5 BrIBOJI Ha KUIKO- TIIKC-10, 3a4éT ¢ OLeHKOH Ilepeuens BOPOCOB ISt
kpuctaummueckuit uaaukarop. |IIKC-11 3a4yeTa ¢ OLIEHKON
Bubmuorexu nmpeoOpasoBaHHsL. NupusunyansHoe |IIpuMepHBIil nepeueHs
3a/1aHue BAPUAHTOB WHUBUTyaTIbHBIX
3aJaHUI
VYeTHbli onpoc / [IpumepHBIil nepeueHb
co0eceqioBaHNE BOITPOCOB JIJIs1 YCTHOTO
ompoca / codbecenoBaHUs
TectupoBanue [IpumepHbIil nepeyeHb
TECTOBBIX 3aaHUI

Hlxana oneHku cPOPMUPOBAHHOCTU OTAEIbHBIX MIAHUPYEMBIX PE3yJbTAaTOB OOyUYEHHS IO
JTUCIUIIINHE TIpUBeAeHa B Tabmuie 9.2.
Tabnuua 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU IUIAHUPYEMBIX PE3yJIbTATOB OOYyUYEHHUS 1O

JTHUCITUTUTNHE
®opmynupoBKa TpeOOBaHUH K cTeneHn C(OPMUPOBAHHOCTH
Ouenka bamner 32 OM MJIAaHUPYEMBIX Pe3yJIbTaTOB 00yUYeHUS
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBHME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HeyIOBJIETBOPHUTEIBHO) | MAKCUMAJIBHOH | MM ()parMeHTapHbIe YMEHUH UITN HaBBIKOB WJIN
CYMMBI 0aJI0B 3HaHUS YaCTUYHO ¢bparMeHTapHble
OCBOEHHOE pUMEHEHNe
yMEHHue HaBBIKOB
3 ot 60% no o01me, HO He B LIEJIOM YCIICIITHO, B 1IEJIOM
(YIOBJIETBOPUTEIHHO) 69% ot CTPYKTYpPUPOBaHHBIC HO HE YCIEITHOE, HO HE
MaKCUMaJbHON 3HAHUS CHUCTEMAaTHUYECKH | CHCTEMAaTUYECKOe
CYMMBI 0aJIoB OCYILIECTBIIIEMOE NpUMEHEHNE
yMEHHUE HaBBIKOB
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4 (xoporo) ot 70% no c(hOpMHUPOBAHHEIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue yCIIEITHOE, HO yCIENIHOE, HO
MaKCHMaJIbHOM OTJICITbHBIC coJieprKaIniue COJIepIKaIIue
CYMMBI Oa1oB HpO6JI€MI>I 3HAaHUA OTACJIIbHBIC OTACJIBHBIC
poOesbl yMEHUe poOebI
[IPUMEHECHUE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopmupoBaHHble | CHOPMHUPOBAHHOE YCHENTHOE U
MaKCUMAaJIbHOW | CHCTEMaTHYECKHUE yYMEHHUE CUCTEMaTHUYECKOE
CYMMBI 0aJUTOB 3HAHUS pUMEHEHUE
HaBBIKOB

[Ikana KOMIUIEKCHOW OLIEHKH CPOPMHUPOBAHHOCTH KOMIIETECHIMI MprBeieHa B Tabmuie 9.3.

Tabmuma 9.3 — [llkana KOMITICKCHOM OIICHKH C(OPMUPOBAHHOCTH KOMITCTESHITHI

Ornenka

dopmynupoBKa TpeOOBAHUH K CTETICHH KOMIIETEHITHH

2
(HEeyAOBIIETBOPUTEINIHHO)

He nMeet He0OXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase

nJIn

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

(YIOBJIETBOPHUTEIHHO)

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

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

MCPCICKTUBLI Pa3BUTUA U 0COOEHHOCTH AJId pa3HbIX 00BEKTOB YCBOCHUA.

3HaTh, yMETh, BJI/ICTh HA CHCTEMHOM ypoBHE. OOy4JaroIuiics 3HaeT
W3YUYEHHBIHN 2JIEMEHT COACPKAHUS CUCTEMHO, TPOU3BOJIBHO U JIOKA3aTEIIbHO
BOCITPOM3BOUT CBOU 3HAHUS YCTHO, MUCHbMEHHO UJTU B JIEMOHCTPUPYEMBIX
NEUCTBUSIX, YUUTHIBASI U YKA3bIBasl CBS3U U 3aBUCUMOCTH MEX]Y dTHM
AJIEMEHTOM M JIPYTUMHU dJIEMEHTAMU COACPIKAHUS TUCIUTIITUHBI, €T0
3HAYUMOCTD B COJICP>KaHUU TUCIUTIITUHBI.

5 (oTIM4HO)

9.1.1. IIpuMepHBIii IepedeHb TeCTOBBIX 3aIaHUI

Jist 3aaHHOM CXEMBI ONPEACIUTh HOMEpa CBETALIUXCS CBETOAMOIOB TIOCIE BBITIOJHCHHUS
OIIepaTopPOB:
DDRD=0x4; PORTD=0x128;

Jist 3aaHHOM CXEMBI OMPEACIUTh HOMEpa CBETSALIUXCS CBETOAMOOB TIOCIIE BBITIOJHCHHUS
OIIepaTopPOB:
DDRD=0x40; PORTD=0x12E;

Jist 3aaHHOM CXEMBI OMPEACIUTh HOMEpa CBETALIUXCS CBETOAMOOB TIOCIIE BHITIOJHCHHUS
OIIepaTopPOB:
DDRD=0xF0; PORTD=0xE2S;

Jlist 3aaHHOM CXEMBI OMPEACIUTh HOMEpa CBETSALIUXCS CBETOAMOOB TIOCIIE BBITIOJHCHHUS
OIIepaTopPOB:
DDRD=0x0F; PORTD=0x249;

Jist 3a1aHHON CXEMBI ONPEIETUTh HOMEPA CBETAIIUXCS CBETOIUOIOB TOCIE BBHITOTHEHUS
OIIepaTopPOB:
DDRD=0xFF; PORTD=0x8B;
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N

Kakoe npepriBaHre MeEeT HAaUBBICIIUN MPUOPUTET:
o nepenoiaHeHuto cyeryuka TO
1o nepenoiaHenuto cueryuka T1
RESET
[IpepriBanme mo okoHYaHuU npeodpazoBanus ALIIL;
7. B xakoii o06macT maMsATH XpaHUTCS rporpamma? :
FLASH
SRAM
EEPROM
FLASH u SRAM;
8. B kakoii 0051acT maMsITH XpaHATCS ITepeMeHHbIe? :
FLASH
SRAM
EEPROM
FLASH u SRAM;
9. Kakas ¢pyHKIIHS OCyIIecTBIIeT PopMaTUPOBAHHOE MPEOOpa30BaHUE YKCIIa B MACCHB?:
ITOA()
FTOA()
SPRINTEF()
LTOA();
10. Kakoga paspsianocts ALIIT? :
6
8/10
10/12
12/14.

9.1.2. IlepedyeHb BONPOCOB /ISl 324€Ta C OLEHKOM

Peructpsl paboThl cCueTUMKa B CUETHOM pekuMe. [IpephIBaHus IO CUETUHKY .
Peructpel ynpasnenus cuerdyrka B pexume cpaBHeHus. Opranuzanus VM.
Buemnue npepeiBanus. BeKTop npepbIBaHUiA.

CropoxeBoii Taiimep. Opranusanus 3amThl OT cOOEB.

BriBog Ha unnukatopsl, pynkuuu ynpasienus XXKH-unaukatropom

Nk W=

9.1.3. IIpuMepHBbIii NepedeHb BAPMAHTOB MHAUBUAYAJIbHbBIX 3aJaHUI

1. CocTtaBuTh mIporpamMmy, peajiu3yolly TaiMep ynpaBieHUsI BHEIIHUM YCTpoicTBOM. Taiimep
JIOJIKEeH 00ecTieynBaTh BKIIOYEHHE U BBIKIIOUEHHE YCTPOICTBA € 3aJaHHON MEPUOJUYHOCTbIO.

2. CocTaBUTh HNpOTpaMMy, peaju3yIOIIYI MOJUB PACTEHHU MO 3aJaHHOW MmporpaMMe U
WCIOJIB3YIOUIEH TaTYMK BIa>KHOCTU MOYBBHI.

3. CocTaBuUTh mporpaMmy, peaju3yIOUIyl0 HU3MEpPEHHE PacCTOAHHUSA 10 O0bEeKTa MyTeM
HCIIOJIb30BaHUs YIBTPAa3BYKOBOTO JaTUHKA.

4. CocraBUTh IPOrpaMMy TaxXOMETpa, T.€. U3MEPEHHUsI CKOPOCTH BpaLCHHs BaJia

5. CocrtaBuTh NporpamMmy, peau3yrouyo BeJocnuaoMeTp. JOKHO U3MEPATHCS pacCTOsIHUE,
MaKCHMaJbHasi CKOPOCTb, BPEMSI IBHIKEHHUS U OCTAaHOBKHU.

9.1.4. [IpuMepHBI NepevYeHb BONPOCOB /ISl YCTHOTO Onpoca / codece 0BaHUs

Kak ycranaBnuBaercst pabodasi 4acToTa MUKPOKOHTpPOJLIEPA.
QOYHKIMOHAIBHOE Ha3HAYCHUE BBIBOJOB MUKPOKOHTPOJLIEPA.
Tabnuua npepbIBaHU.

@yHKIMOHAIbHBIE BO3MOKHOCTH U XapaKTEPUCTUKH cueTunka T1.
@OyHKIMOHAJIBHBIE BO3MOKHOCTH U XapaKTEPUCTUKU cueTunka TO0.

Nk WD

9.1.5. lIpuMepHBbIii NepevyeHb BONPOCOB /sl KOJUIOKBUYMAa

1. Opranuzamus oOpabOTKH HAKATHsI KHOTIOK.

2. Harpy3ouHble XapakTepUCTUKH TOPTOB MUKPOKOHTPOJIEPA U PETUCTPHI YIIPABJICHHUS.
3. Xapakrepuctuku cuetuukoB T0, T1 u T2.

4. Opranuzanus HIUM-ynpasnenus.
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5. HUaTtepdeiicel, obecnieunBacMbie MUKPOKOHTPOJIEPOM.
9.2. MeToan4yeckne peKOMeH AU

VY4eOHbIil MaTepuan uznaraercs B (Gopme, mpenanoaramplileii caMoCTOATEIbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosdTenpHas paboTa CTyA€HTOB UTPAET PEIIAIOIIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

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

B nporecce n3ydeHuns: IUCUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuana He0OXOAMMO PETYISIPHO
oOpamarbcsi K PeKOMEHAYEMOH JIuTeparype U MCTOYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcuUTeTa o0pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TaKXKe 0OIIEAOCTYITHBIMUA HHTEPHET-IOPTANIaMH, COJCPKAILUMHU
Hay4YHO-TIONYJSPHBIE U CIELUAJIU3UPOBAHHBIE MaTepHajbl, MOCBSIIEHHBIE PAa3JIUYHBIM aCIEKTaM
y4eOHOM JIUCUUIUINHBL.

IIpu caMOCTOATEIBLHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIALMSIM:

— YTEHHME HWJIM NPOCMOTP MaTepHuajla OCYLIECTBISANTE CO CKOPOCTHIO, NOCTATOYHOM s
MHAUBHUAYAIbHOTO NIOHUMAaHUS U OCBOEHMS MaTepuaja, BblIIENssl OCHOBHBIE UJEH; HA OCHOBAHUHU
N3yUYEHHOI'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MONbITaTbCSI COOTHECTH TEOPHUIO ¢ IPUMEpPAMHU U3
MIPaKTUKU;

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

— OCMBICJIMBAlTE IPOYUTAHHOE U NU3YUEHHOE, OTBEYANTE Ha MPEJI0KEHHBIE BOIIPOCHI.

CryneHTsl MOTYT NOJy4aTh HHAMBUyalbHblE KOHCYJIbTALMH, B T.4. C UCIIOJb30BAHUEM CPEJICTB
TEIEKOMMYHHUKALUH.

[To gucuuniauHe MOTYT MPOBOAMTHCS JOMOJHHUTEIbHBIC 3aHATHUA, B T.4. B (hopMe BeOMHAPOB.
Pacnucanue BeOMHAPOB U 3alMUCHU BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3IeKTPOHHOM
YKypHaJIE 110 TUCLUIUINHE.

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

Jns nun ¢ OorpaHUYEHHBIMH BO3MOJXKHOCTSIMH 370pOBBSI U WHBAJIHUJIOB MPEIYCMOTPEHBI
JOTIOJTHUTEIBHBIE OIEHOYHBIE MaTePHAJIbl, MepeueHb KOTOPHIX yKa3aH B Tabnuie 9.2.

Tabnuna 9.2 — JlomoJHUTENbHBIE MaTEpHaNbl ONCHUBAHUSA JUIS JIUI C OTPaHUYCHHBIMU
BO3MOKHOCTSIMH 3JIOPOBBSI M1 MHBAJIHUIOB

Kareropuu o0y4aromuxcs

Buasl 1ooHUTENEHBIX OLEHOYHBIX
MaTepHuaioB

q)OpMI)I KOHTPOJIA U OLICHKHU
pe3yIbTaTOB O0yUECHHUS

C HapylIeHHsIMU cllyXa

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

[IpenmyniecTBEHHO TUCHbMEHHAS
MpoBepKa

C HapyLIEeHUAMU 3pEHUS

CobecenoBaHue 1o BOIIPOCaM K
3a4eTy, ONpoc MO TePMUHAM

[Ipeumy1iecTBEHHO yCTHas
poBepKa (MHIUBUYATBHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO arapara

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

K 3a4eTy

[IpeumyiecTBEHHO
JUCTAaHIMOHHBIMU METOIaMH

C orpaHu4YeHHUSIMHU 110
o01IIeMe IUIINHCKUM
MOKa3aHHUSIM

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

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

9.4. MeToauuecKkue PEKOMEHIAIUHA MO OCHOYHBIM MaTepuadamM AJd JUIl ¢ OrPpAaHUYCHHBIMHA
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Jlist i1y ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSMH 3JI0POBbSI U WHBAJHUIOB MpPEAyCMaTPUBACTCS
nocTymHas popMa npeaoCTaBICHHS 3aJaHHA OIICHOYHBIX CPENICTB, & IMEHHO:

— B IIeYaTHOM (opme;

— B IIeYaTHOM popMe ¢ yBEITMUCHHBIM HIPUPTOM;

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— METOJIOM YTEHUS aCCUCTCHTOM 3aJJaHHs BCITYX;

— MPeIOCTaBICHHE 3aaHNUs C UCIIOJIB30BAHUEM CYPIOTIEPEBO/IA.

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

— MUCBMEHHO Ha OyMmare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNUEM YCIIYT aCCHCTEHTA;

— MPEJICTaBJIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBAHHUS PE3yIbTATOB OOYYECHHUs JHUIl C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 0 AUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBIeHNE HHPOpManuu B GopMax,
a/IalITUPOBAHHBIX K OTPAaHUYEHHSIM UX 3I0POBbsI U BOCIIPHATHSI HHPOpPMAITUH:

Jst Iun ¢ HapylIeHUsIMU 3PeHH:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM HIPUGPTOM.

J st U ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J st U1 ¢ HApYLIeHHUsIMU OTIOPHO-BUTaTeJIbHOTO anmapara:

— B (popMe PIIEKTPOHHOTO TOKYMEHTA,

— B IIe4aTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOAUTHCS B HECKOJIBKO 3TaTIOB.
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