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AHHOTaNINA

Jucuunnuza «MUKpOIIPOLECCOphl, YCTPOWCTBA M IIPOrPAMMHUPOBAHME» BXOAUT B
o0pa3oBaTeNbHYI0 MPOrpaMMy BbICIIEr0 0Opa3oBaHUs — Mporpammy OakajgaBpuaTa IO
HanpasieHuio noxaroroBku/cnenuanbHoctd 11.03.01  «PagmoTexHuka»  HampaBIeHHOCTH
«PagnorexHuyeckue cpencTBa Iepegadd, MnpueMa M oOpabOTKM cHUrHajioB». JlucuumianHa
peanu3zyercs kadenpoit «Ne22y.

JlucuuiuinHa HaueseHa Ha (P OpMHUPOBAHKE Y BBIITYCKHHUKA CIEIYHOIINX KOMIIETEHIUH:

OIIK-2 «CriocobeH caMOCTOATENBHO MPOBOJIUTH IKCIEPUMEHTAIBHBIE MCCICI0BAHUS U
UCIOJIb30BaTh OCHOBHBIE IPUEMBbI 00Pa0OTKHU U MPEJICTABICHHS IT0JTyUYEHHbBIX JAHHBIX»

OIIK-4 «CrocobeH TOHMMAaTh HPUHIUIBI PabOTHl COBPEMEHHBIX HH(POPMALMOHHBIX
TEXHOJIOTUI U UCIOJIb30BaTh UX JUISl peIlieHHs 3a1a4 IPO(PeCCHOHATIBHOM e TETbHOCTI

OIIK-5 «CnocobGeH pa3pabareiBaTh adrOpUTMBl W KOMIBIOTEPHBIE IPOrPAMMBI,
IPUTOJHBIE [T IPAKTUYECKOTO IIPUMEHEHUS

ConepxaHue TUCHMIUIMHBI OXBAaThIBAET KPYT BOIPOCOB, CBS3aHHBIX C HM3yYCHHEM
IPUHIUIIOB OCTPOEHUS U (GYHKIMOHUPOBAHUS MUKPOIIPOLIECCOPOB, a TAKXKe 0COOEHHOCTEH nX
IPOTPaMMHUPOBAaHUS Ha S3bIKaX HU3KOTO M BBICOKOTO YPOBHS C IIENBI0 MX IPUMEHEHHUS B
KayecTBE JJIEMEHTa YINpPaBJIEHUS JJIEKTPOHHBIMU YCTPOWCTBAMH, BXOASIIMMH B COCTaB
PaIMOTEeXHUYECKIX CHCTEM.

[IpenonaBanre OUCHMIUIMHBI IpEeIyCcMaTpUBaeT clieAylomue (OpMbl OpraHU3aLUu
y4eOHOTO TpoIiecca: JISKIIUH, JIAO0paToOpHbIE PadOThI, MPAKTUIECKHUE 3aHATHS, CAMOCTOSTEIbHAS
pabota o0yyaroIerocs, KypcoBoe IpoeKTHPOBaHHUE.

[TporpaMMoil TUCHMITIMHBI MPEIyCMOTPEHBI CIEAYIOMINE BHUIbI KOHTPOJS: TEKYIIUH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUYHAs aTTecTalus B popMe 3K3aMeHa.

OO0mast TpyA0EMKOCTh OCBOSHUS JHUCUUILIMHBI COCTaBISACT S5 3adeTHBIX enuHuil, 180
4acoB.

S3bIK 00y4YeHUs 10 JUCLUILIUHE «PYCCKHUI.



1 TIlepeueHb MIIAHUPYEMBIX PE3YJIBTATOB O0YUYEHUS 10 TUCIUIUINHE
1.1 TIlenu npenogaBaHusi JUCIUTUTMHBI
1.2 ®opmupoBanue 0a30BBIX 3HAHWK O MPUHIUIIAX TOCTPOSHUS MUKPOIIPOIIECCOPOB H

ux
BKCHepI/IMCHTaJIBHOﬁ

PaIuOTCXHUYCCKUX CHCTCM,

MPOrPaMMHUPOBAHUN
00paboTKH,

JUIA

o0ecrieueHus
IIOATOTOBKH
KOMIUIEKCOB U YCTPOWCTB.[MCUMIUIMHA BXOAUT B COCTaB

IIPOEKTUPOBAHMUS,
K IPOU3BOACTBY U

MOJICTTHPOBAHHUS,
00CITy)KHBaHUIO

00s13aTeIbHOM YacTH 00pa30BaTEeIbHON MPOTpaMMEI Beiciero oopa3oBanus (naiee — OIT BO).
1.3 TlepeuyeHb IUTAHUPYEMBIX PE3YJIBTATOB O0YUEHUS MO AUCHHUTUINHE, COOTHECEHHBIX C

IJIaHUpyeMbIMU pe3ysibTaTaMu ocBoeHus: OI1 BO.
B pesynbrare m3ydeHus AMCHUILTMHBI O0YYAONIUICS JOJDKEH 001a/aTh CIEAYIOIUMU

KOMIETCHIMSIMH WM WX YacTaMU. KoMIeTeHIIMy U MHAMKATOPhI X JOCTHXKEHUS MPUBEICHBI B

Tabimuue 1.

Tabmuna 1 — [lepeueHp KOMIETEHIMN U UHAUKATOPOB UX JIOCTHXKEHUS

Kareropus (rpymnmna)
KOMIIETEHIIUU

Kon u
HanMEHOBAHUE
KOMIIETEHIINHU

KOI[ 1 HAUMCHOBAHUC MHIUKATOpA
JOCTHIXKXCHUA KOMIICTCHIIMHN

Ob6menpodeccuonanbHble
KOMIICTCHITHH

OIIK-2 Cnocoben
CaMOCTOSTENIHHO
IIPOBOIMTH
IKCIIEPUMEHTAIbHBIC
HCCIIEIOBAHUS U
HCII0JIb30BaTh
OCHOBHBIC ITPUEMBI
00paboTKu u
MIPEJICTaBICHHUS
MOJTyYEHHBIX JTAHHBIX

OIIK-2.3.1 3HaTh OCHOBHbIE METO/IbI U
Cpe/CTBa IPOBE/ICHUS KCIIEPUMEHTAIBLHBIX
MCCIICIOBAaHMIA, CHCTEMBI CTaHAPTH3AIMH U
cepTudUKaIIu

OIIK-2.¥.1 ymers GpopmynupoBaTh B
paMKax MOCTaBJICHHOH eI MTPOEKTa
COBOKYITHOCTh B3aMMOCBSI3aHHBIX 3a7a4,
00eCTIeunBaIOIINX €€ JTIOCTHKCHHE;
OLICHUBATh JOCTOWHCTBA U HEIOCTATKU
BO3MOJKHBIX BAPHAHTOB PEILICHHS 3a]1a4H;
OTIPENIENATh OKUIAEMBIE PE3YIIbTATHI
pelleHMs BbIIETIEHHBIX 3a/1a4; BEIOUPATh
CrocoObl ¥ CpecTBa U3MEPEHUN U
IIPOBOJIUTH SKCIIEPUMEHTATIbHbBIE
MCCIICIOBaHHS

Ob6menpodeccuonanbHbIe
KOMIICTCHIINU

OIIK-4 Cnocoben
MOHUMATh TPUHIIATIBI
paboThI
COBPEMEHHBIX
UH(POPMAIMOHHBIX
TEXHOJIOTHH 1
HCIIOJIb30BaTh UX JUJIS
pelIeHus 3a1a9

OIIK-4.3.2 3HaTh NPUHLIKIIBI IOCTPOEHUS
MH(OPMALIMOHHBIX ceTel

npodeccuoHaNBHOMI
JIeSITeITbHOCTH
OIIK-5 Cnocoben
OIIK-5.3.1 3HaTh OCHOBBI AITOPUTMHU3ALUN
pa3zpabaThIBaTh
MH)KEHEPHBIX 33/1a4 U 0a30BbI€ AITOPUTMBI
QITOPUTMBI U
O6menpodeccnoHanbHbIE | KOMITBIOTEPHBIE 00pabOTKH JaHHBIX
P P OIIK-5.Y.1 ymetp pa3pabaTeiBaTh
KOMIIETEHIIH IPOTPaMMBl, %
aJIrTOpUTMBI IM(POBOK 0OPaOOTKU CUTHAIOB
MIPUTOHBIE TS
U JIaHHBIX JUI PELIeHUs TPAKTUYECKUX
MPaKTUYECKOTO

MMPUMCHCHUA

3a1a4




2 Mecto nucuumuivHbl B cTpyktype OIT

JlucuuiuinHa MOKeT 0a3upoBaThbCsl HAa 3HAHMSIX, paHee MPHUOOPETEHHBIX 00YYaIOIIMMUCS
[PU U3YUYCHHUH CIeTYIOUINX AUCIUILIINH:

— «CXeMOTeXHHKa aHAJIOTOBBIX 3JICKTPOHHBIX YCTPOICTBY;

— «ludpoBsie ycTporicTBay;

— «DIIEKTPOHUKAY,;

— «PagnorexHuueckue ey U CUTHAMBD.

3HaHus, MOJNyYEHHbIE MPU HM3yYECHHHM MarepHuaja TaHHOW IUCUMIUIMHBL, MMEIOT Kak
CaMOCTOSITENIbHOE 3HAU€HHE, TaK U MOTYT HUCIOJIb30BaThCS MPU U3YUCHUHU APYTUX TUCHUIUINH:

«CHCTEeMBI ¥ CETH PAJUOCBSI3N;

«IIporeccopsl 1uppoBoit 0OPaObOTKH CHUTHATIOBY;

«udposast 06pabOTKa CUTHATIOBY.

3 OO0BEM H TPYJOEMKOCTh JUCIUILTAHBI
JlanHbie 00 oOmieM oO0beMe TUCHUIUIMHBI, TPYJAOEMKOCTH OTAEIBHBIX BHJOB yueOHOU
paboTHI 110 AUCUHUIUIMHE (M pACIPENEIeHUE 3TON TPYIOEMKOCTH 10 CEMECTPaM) MPEACTABICHBI B
Tabimue 2.

Tabmuna 2 — O0beM U TPYJO0EMKOCTh JUCIHITITUHBI

. TpyaoeMKoCTh Mo cemecTpam
Bun yuebHoit paboThl Bcero NoS NoO
Oowan mpyooemKocmeo oucCyunIUHLL, 5/ 180 4/ 144 1/ 36
3E/ (uac)
U3 nux uacos npakmuyeckoii 0020MoeKu
AyoumopHnuie 3anamus, BCETO vac. 32 28 4
B TOM YHCIIE:
nexuu (JI), (gac) 10 10
npakTuueckue/ceMunapckue 3ansatus (113),
12 8 4
(gac)
nabopaTtopHubie padoTs (JIP), (yac) 10 10
KypcoBoii nmpoekT (padota) (KII, KP), (uac) * *
9K3aMeH, (4Jac) 9 9
Camocmosmenvnas paboma, Bcero (dac) 139 107 32
Buo npomesicymounon ammecmayuu: 3a4er, OK3.,
OK3. 3auer
qudd. 3a4er, HIK3aMeH 3auer

4 CopaepskaHue TUCHUTUTHHBI
4.1 Pacnpezenenue TPyI0€MKOCTH TUCIUTUIMHEI 110 pa3ieiaM 1 BUAaM 3aHATHMN.
Pa3nensbl, TeMbl AUCHUIIIIMHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Ta6mmma 3 — Pa3nensl, TeMbI TUCIUIUIAHBI, KX TPYJI0EMKOCTh

Paznenbl, TeMbI TUCIUITITMHBI H(e;;%m (1(_313) (SIIaIZ) (fgcl) ((311;8
Cemectp 8

Tema 1. CTpykTypa u apxuTeKTypa 2 2 2 6
MHUKPOKOHTPOJLIEPA
Tema 2. Cucrema KOMaH]] MUKPOKOHTpPOJIIEpa 2 2 2 6
Tema 3. PaGota nepugepuifHbIX YCTPONUCTB 4 4 4 88
Tema 4. Oco6eHHOCTH MPOTPaMMHUPOBAHUS 5 5 7
MHUKPOKOHTPOJIEPOB
Hroro B cemectpe: 10 8 10 107

Cemectp 9




PaS,Z[eHBI, TEMBI JUCHUITIIMHBI

Jlexknu 113 JIP KII CPC
(uac) (C3) (1ac) (4ac) (1ac)

Tema 4. OcOOEHHOCTH IPOTPaMMHUPOBAHUS

MHUKPOKOHTPOJLIEPOB 4
Brimonnenue KypcoBoii paboTsl 0
Hroro B cemectpe: 4 32
Utoro 10 12 10 0 139

4.2 CopnepskaHue pa3/ieioB U TEM JICKIIMOHHBIX 3aHITHH.
Copepxanne pa3esioB U TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIE 4.

Tabmuua 4 — Copeprkanue pa3fesioB U TEM JICKIMOHHOTO IIHMKJIA

Howmep
TEMBI

HaszBanue u conep:xkanue pas3iesioB U TEM JIEKIIMOHHBIX 3aHATHI

Jlexknus 1

1.1 CrpykTypHas cxeMa MUKPOKOHTPOJUIEPOB pa3HbIX ceMeicTB. X cxoacTBa u
paznuyuus

1.2 OcHOBHBIE TEXHUYECKHE XaPAKTEPUCTUKH MUKPOKOHTPOJIJIEPOB

1.3 IIpuHmn GyHKIHOHUPOBAHUS MUKPOIIPOIIECCOpa

1.4 Tlepudepuiinbie ycTpoicTBa

Jlexuwms 2

2.1 KomaHIbl MUKPOKOHTPOJIJIEPOB

2.2 CriocoObl ajipecanyivi B MUKPOKOHTPOJIIIEpax

2.3 KomaH/TbI peTUCTPOBBIX OTepanuit

2.4 Apupmerrueckue U TOTHIECKHe KOMaHIbI si3bika Assembler

Jlexuus 3

3.1 [IpepbiBaHUs B MUKPOKOHTPOJLIEpE

3.2 [TopTs! BBO1a/BBIBOIa MUKPOKOHTPOJLIEpA

3.3 IocnenoBarenbHbiil nepudepuitabii uarepdeiic Serial Peripheral Interface
(SPI)

3.4 TlocnenoBareNnbHBIN IBYXIPOBOAHBIN HHTepdeiic TWo -wire Serial Interface
(TWI)

Jlexuus 4

3.5 Taiimepsl

3.6 Moy 06paboTKH aHAJIOTOBBIX CUTHAJIOB

3.7 IIporpammupoBanue mo uatepdeticy Joint Test Action Group (JTAG) 3.8

Jleknusa 5

4.1 TIporpaMMHpOBaHHE TTAMSITH MUKPOKOHTPOJUIEpa. BUTHI 3aUTHI TAMATH |
porpamMm

4.2 CamonporpaMMupoBaHie MUKPOKOHTPOJLIEPOB

4.3 MuxkporporieccopHble cucTeMbl Ha sifjpe Dnbopycd.4

4.3 Tlpaktudeckue (cCeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUYECKUX 3aHATHIA U UX TPYJOEMKOCTb IPUBE/ICHBI B TAOIUIIE 5.

Ta6muma 5 — [IpakTHdecKue 3aHsITHS U KX TPYI0EMKOCTh




N3 Hux Ne
DopMBbI .
. TpyaoeMKOCTh, |PAKTUYECKOM| TEMBI
Tembl IPaKTHYECKUX 3aHATUI MIPAKTUIECKHIX
o (uac) MOJATOTOBKH, | IACIIHII
3aHATUN
(Jac) JIUHBI
Cemectp 8
[IpakTuueckoe 3ansarue 1.
Onpenenenne TEXHUIECKUX [TpakTuyeckoe 5 1 1
MapaMeTpoB U XapaKTEPUCTHUK 3aHsTHE
MHKPOIPOIIECCOPOB
[IpakTuueckoe 3aHgarue 2.
IIpakTrueckoe
N3yuenre 0CHOB si3bIKA 2 1 2
3aHsTHE
nporpamMupoBanust Assembler
[TpakTyeckoe 3ansTue 3.
Pewenne
W3ydenue ynpapieHUs
CUTYaLMOHHBIX 2 1 3
U(PPOBBIMHU JIEMEHTAMH Yepe3
. 3a1a4y
unrepderic SPI
[IpakTuueckoe 3ansitue 4.
W3ydeHne BO3MOKHOCTH MOJa4u Pemenue
Ha CHCTEMbI HHIMKAIIMHA CUTHAJIOB | CHTYAI[MOHHBIX 2 1 3
C IIKUPOTHO-UMITYJIbCHOMN 3ama4y
MOIYJISIUEH
Cemectp 9
[TpakTHueckoe 3aHsTHE O.
H3ydyenne Mexanu3ma [TpakTraeckoe 5 1 4
CaMOIpOTrpaMMHUPOBAHUS 3aHSTHE
MHUKPOKOHTpOJLIepa
[TpakTuyeckoe 3ansTHe 6.
N3yuenue 6a30BoOro aaropurma
IIpakTrueckoe
WHULUATIU3AIIN PeKUMA 2 1 4
3aHATHE
CaMOIIPOTrpaMMHUPOBAHUS B
MHUKPOKOHTPOJLIEPE
Bcero 12
4.4  JlabGopatopHble 3aHSATHUS
Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYTOEMKOCTb TPUBEICHBI B TAOIHIIE 6.
Tabnuna 6 — JlabopaTtopHble 3aHATHS U UX TPYJIOEMKOCTh
N3 Hux No
TpynoeMKOCTb, | IPAaKTUYECKOM | pa3nena
HaumenoBanue nabopatopHbsIx paboT pyA > | TP pas
(dac) MOATOTOBKH, | JUCIIHIT
(gac) JIMHBI
Cemectp 8
JlaboparopHnas pabota 1. MiccnenoBanue
BBITNIOJTHEHUS apu(PMETHUYECKUX OTepaluil yucei co 2 2 1
3HAKOM B MHUKPOIIPOLIECCOPHO cucTeMe
JlaboparopHas padota 2. MccnenoBanue
¢byHKIHOHMPOBaHUS MUKpOKOoHTposiepa AVR nipu 2 2 2
BBITIOJTHCHUH apU(METHICSCKHUX OTIepaIuit
JlaboparopHnas pabota 3. MccnenoBanue
MexaHHu3Ma 00pabOTKH COOBITHH, MPEPHIBAIOLINX 2 2 3
BBITIOJTHEHHE OCHOBHOM MPOTpamMMBbl




N3 Hux Ne
HaumenoBanue nabopatopHbsIXx padboT TpynOCMKOCTS, | IPAKTHUECKOH | pasiena
(dac) MOATOTOBKU, | JUCIIMII
(dac) JIUHBI
JlabGopaTtopHast pabora 4. MccnenoBanue ycTpoucTs
JTUHAMHUYECKOW WHIWKAIMK C YIIPaBJIECHUEM Yepe3 2 2 3
HOPTHI BBOJIA/BBIBO/IA
JlaGopaTtopHnas padota 5 M3yuenue 6a30B0oro
IrOpUTMa MHULMAIIM3ALUU PEKUMA 2 2 4
CaMONPOTrPaMMHUPOBaHUSI B MUKPOKOHTPOJIIIEpE
Bcero 10

4.5 KypcoBoe npoeKTHpOBaHKE/ BBHITIOIHEHUE KyPCOBOU pabOTHI

Llens KypcoBoii paObOTHI:

[IpumepHbIe TeMBI 3a1laHUi HAa KypCOBYIO paboTy npuBeaeHsl B pazneine 10 PIII.
O0s3arenbHO yKa3aTh TEMbI HA KypCOBYIO pabOTy U BbLAECTUTH Ui He€ Bpemst B CPC

4.6 CamocrosTenbHas padoTa 00yJarommxcs
Buibl camocTosITeNbHOM pabOThI U €€ TPYJ0SeMKOCTh ITPUBEICHBI B TaOIHUIE 7.

Tabmmua 7 — Buasl caMoCcTOsITeNTbHON PadOTHI M €€ TPYIOEMKOCTb

Bua camocrositensHOM paboThI BIC{ZZO’ Cewmecrtp 8, uac Cemectp 9, uac
M3yueHune TeopeTUYecKoro Marepuasia
107 32

nucuurniel (TO)
Kypcosoe npoektuposanue (KII, KP)
PacuetHo-rpaduueckue 3aganus (PI'3)
Brinonnenue pedepara (P)
[ToaroToBka K TeKy1emMy KOHTPOIIIO
ycneBaemoctu (TKVY)
Jomamrnee 3ananue ([13)
KonTponbubie pabotel 3a04HNKOB (KP3)
IToaroroBka K MpoOMeXyTOYHOMI
atrecrauuu (ITA)

Beero: | 139 107 32

5 Ilepedenn yueOHO-METOIUIECKOTO 0OECTICUCHUS
JUIS CAMOCTOSITENIbHON PabOoThl 00yUarOMKXCs [0 JUCHUIUTMHE (MOJTYJIIIO)
Y4eOHO-MeTOANYECKE MaTepHalibl IS CaMOCTOSTENbHON paboThl 00yYaromMXCsl yKa3aHbl B

. 7-11.

6 IlepeueHb MEYATHBIX U ANEKTPOHHBIX YUEOHBIX M3JaHUN
[lepedyeHb MeYaTHBIX U DJIEKTPOHHBIX YUeOHBIX M3IaHUH MPUBEIECH B TaOIHUIE 8.
Tabnuua 8— IlepeyeHpb Me4aTHBIX U JIEKTPOHHBIX YUEOHBIX U3AaHUMN

Iudp/

Bubnmorpaduyeckas ccpuika
URL ajpec onuorpaduuec cc

Komiuectso 3k3eMIuIsipoB B
oubnmiorexe
(KpoMe JIEKTPOHHBIX IK3EMILISIPOB)

benos, A. B. Mukpokontposnepsr AVR: ot
a30B  IIPOrPaMMHUPOBAHHUS 10  CO3JaHUs
MPAKTUYECKUX YCTPOMCTB : CAMOYUYHUTENH / A.




Iudp/
URL anpec

bubnuorpaduueckas ccplika

KommuecTtBo 3K3eMILIsIpOB B
Oubmoreke

(KpoMe JIEKTPOHHBIX IK3EMILISIPOB)

B. benoB. — Cankr-IlerepOypr : Hayka u
Texuuka, 2016. — 544 ¢. — ISBN 978-5-
94387-854-1. — TekcT: 2IEKTPOHHBIH //
JlaHp : 3JEKTPOHHO-OMOIMOTEYHAs] CHCTEMA.
— URL: https://e.lanbook.com/book/90223
(mara oOpamenus: 16.08.2021). — Pexum
JIOCTyNa: ISl aBTOPH3. MOJIb30BaTENEeH.

ConpkuH, M. A. MukponpoueccopHsie
CUCTEMBI. Cpenctpa pa3paboTKu
IPOrpaMMHOTO obecrnieueHus JUISt
MHUKPOKOHTpOJIEpOB  cemeiictBa  AVR

yaeoHOe mocodue / M. A. CoubkuH, A. A.
Mamun. — Tomck : TIIY, 2016. — 90 c. —

ISBN 978-5-4387-0676-2. — Texkcr :
9JICKTpOHHBIN /  JlaHb  :  3JIEKTPOHHO-
OubmmoreyHas CUCTeMa. — URL:
https://e.lanbook.com/book/107725 (mara
obpamenusi:  16.08.2021). —  Pexum

J0CTyna: JJIsd aBTOPH3. I10JIb30BaTEIICH.

EBctugees, A. B. MukpokonTpomiepst AVR
cemeiicte Tiny u Mega ¢upmer ATMEL :
yuebHoe nocobue / A. B. Ectudeen. — 5-¢
u3a. — Mocksa : JIMK Ilpecc, 2010. — 558
c. — ISBN 978-5-94120-220-1. — TexkcT :

ANIEKTpOHHBIN //  Jlanb  :  2IEKTpPOHHO-
O6ubauoreyHas cucTema. — URL:
https://e.lanbook.com/book/61006 (mata
oOpamenus:  17.08.2021). —  Pexum
JIOCTYTIA: JIIsl aBTOPU3. TOJIb30BATENEH.

bapaHos, B. H. [IpumeHeHue
MHUKPOKOHTPOJLIEPOB AVR: CXEMBI,

AJITOPUTMBI, IPOTpaMMBbI : yueOHoe nocodue /
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7 TlepedyeHb AIEKTPOHHBIX 00OpPa30BaATEIBHBIX PECYPCOB
UH(POPMALMOHHO-TEIEKOMMYHHUKAITMOHHON ceTn «IHTepHeT»
[lepeuens AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcos uH(OPMaLIMOHHO-
TEJIEKOMMYHUKALIMOHHON cetu «VHTepHeT», HEOOXOAMMBIX I OCBOEHHUS JUCLUIUIMHBI
npuBe/ieH B Tadsmie 9.

Tabmuma 9 — IlepedyeHb JIIGKTPOHHBIX O0pPa30BaTEIBHBIX PECYPCOB HH(POPMAIIOHHO-
TEJIEKOMMYHUKAIIMOHHOU cetn «HTepHeT»
URL anpec HaumenoBanue

He npenycmoTpeno

8 Ilepeuenb HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1 IlepeyeHp mPOrpaMMHOTO OOECHEYCHHUS, MCHOJIB3YEMOIO IIPHU OCYIIECTBICHUU
00pa3oBaTENILHOTO MpOoIecca [0 JUCIUILIHHE.
[Tepeuenp KUCTONIB3yEeMOr0 IPOrPaMMHOTO oOecTieueH s mpeacTasieH B Tabuune 10.

Tabmuna 10— [TepeueHr mporpaMMHOT0 00€CIICUCHHS

Ne i/m HaunmeHnoBaHue

He npenycmotpeno

8.2 Ilepeuenn MH(POPMAIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMBbIX npu
OCYIIECTBICHIH 00pa30BaTEILHOTO MpoIecca Mo AUCIUIITHHE

[lepeyeHp WCMONB3yeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM MPEICTABICH B
Tabymue 11.

Tabmuna 11— Ilepedyenr HHPOPMALMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HaunmeHnoBaHue

He mpenycmorpeno

9 MarepuanbHO-TeXHUYECKast 6a3a
CocraB MaTepuHaIbHO-TEXHUYECKONW 0a3bl, HEOOXOAMMOM ISl  OCYIIECTBIICHUS
00pa30BaTeNbHOTO Mpoliecca Mo TUCIUIUIMHE, TPECTaBieH B Tabnuiel 2.

Tabmumna 12 — CoctaB MaTepHaIbHO-TEXHHUYECKON 0a3bl

HanmenoBanue coctaBHOM 4acTu Howmep aynuropun
MaTepuaIbHO-TEXHUUYECKOM 0a3bl (pu HEOOXOUMOCTH )

MynsTuMeanitHAs JTEKIIMOHHAS ayAUTOPUS

CrenmanusupoBaHHas 1aboparopus «JIadopatopust nudpoBoii 2208
00pabOTKU CUTHATIOBY

10 OrmeHo4HBIE CpeICTBA TSI MPOBEICHUS TPOMEKYTOUHOUN aTTECTAIMH
10.1 CoctaB OIIEHOYHBIX CpPEACTBAJIA MPOBEIACHHUS TMPOMEKYTOYHOW aTTecTalluu
00yJaroIuXcsl 10 JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl MPOBEACHHUSI IPOMEKYTOYHON aTTeCcTalluu

Bug npomMeXyTOUHOM aTTecTanuu [TepedeHb OIIEHOYHBIX CPEJICTB
DK3aMeH Cnucok BOMPOCOB K IK3aMEHY
3auer Cnucok BOmpocoB
Brinmonnenue KypcoBoii paboTsl DKcrepTHas OIlEHKa Ha OCHOBE TpeOOBaHUU K
COAEP)KAHUIO KypCOBOM paboThI o
JHCIHIIINHE.




10.2 B kayecTBe KpUTEpUEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00y4YarolMMHcs MPUMEHseTCsl 5-0ayuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6amtpHas  mIKajga — MOAYJBHO-PEUTHHTOBOM  CHCTEMBl  YHUBEpPCUTETa,  IIpaBuja
UCTIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu oLieHKH YPOBHSI CPOPMHUPOBAHHOCTH KOMITETCHIIUI

Or1eHKa KOMITETEHITUH

5-OasuthHasI IIKaja XapakTepucTrka c(hOpMUPOBAHHBIX KOMITETCHIIMI
(100 GapHast mIKaa)

— oOyyvaromuiicss TIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN

MaTepua;

— YBEpPEHHO, JIOTUYHO, TTOCIIEIOBATEILHO M TPAMOTHO €r0 U3JIaracT;
COTIIHOD — ONHMPAsCh HA 3HAHHMS OCHOBHOW M JOMONHHTENBHOM IHTEPATYpSI,

(85 -100 Gamwios) TECHO MPHBA3LIBACT YCBOCHHbIC HAYIHBIC ONOKEHNS C PAKTHICCKOH

JeATEIIbHOCTHIO HAIPaBIICHHUS;

— yMeJI0 00OCHOBBIBACT U APTYMEHTUPYET BBIIBHTAaEMbIC HM HJICH;

— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;

— cBOOO/THO BJIA/ICET CUCTEMOH CIICIIMATN3UPOBAHHBIX MTOHSATHIA.

— 00y4JaroIuiicsi TBEPIO YCBOMII IPOTPAMMHBIM MaTepuall, 'paMOTHO U
10 CYUIECTBY WU3JaracT ero, OIUPasCh Ha 3HAHHUA OCHOBHOM
JTUTEPATYPHI,
«xopomo — HE JIOMYCKAeT CYMECTBEHHBIX HETOYHOCTEH; }
(75— 84 Gamna) — YBSI3BIBACT YCBOCHHBIC 3HAHHUS C TPAKTUYECKOH JEATEIBbHOCTHIO
HaIPaBJICHUS;
— apryMEHTUPYET Hay4IHBIC TIOJIOKEHUS;
— JIeJIaeT BBIBOJIBI U 0000IIEHMS;
— BJIAJICET CHCTEMOM CIICIMAIM3UPOBAHHBIX TTOHITHHM.

— o0yyaromuiicss yCBOWJI TOJIBKO OCHOBHOW MPOTpaMMHBIN MaTepual,
M0 CYIIECTBY M3JIaraeT €ro, ONHpasChb Ha 3HAHUA TOJHBKO OCHOBHOM
JTUTEPATYPHI,
— JIONyCKaeT HECYIIECTBEHHbIE OMUOKN U HETOYHOCTH;
«yJIOBIIETBOPUTEIILHO» .
(65— 74 Gamna) — I/ICHLITBIBae”.F 3aTpyAHEHUs] B NPAKTUYECKOM NPUMEHEHUU 3HAHHUU
HallpaBJICHUS;
— cnabo apryMeHTUPYET Hay4IHBIC MTOJ0KEHNS,
— 3aTpyAHseTcs B GOPMYJIUPOBAHUHU BBIBOJOB M 00OOIICHUH;
— YaCTHYHO BIAJEET CUCTEMOM CTIeIMAIU3UPOBAHHBIX TOHSITHH.

— o0yyaroluiicss HE YCBOWJ 3HAYUTENBHONM 4YacTH MPOrPaMMHOTO
MaTepuana,

— JIOMyCKaeT  CYIICCTBCHHBIE  OIMMUOKA W  HETOYHOCTH  TPH
paccMOTpEeHHH MPo0JieM B KOHKPETHOM HalpaBlIeHUY;

— UCTIBITHIBAET TPYJHOCTH B IPAKTUYECKOM MPUMEHEHUU 3HAHUIA;

— HE MOXET apryMEHTHPOBATh HAYYHBIC ITOJIOKCHHUS;

— He GOpMYJIHPYET BBIBOJIOB M O00OIICHU.

«HEYJIOBIICTBOPUTEITLHO
(64 6anna 1 MeHee)

10.3 TunoBble KOHTPOJILHBIC 3a/IaHUS WM WHBIC MaTEPHAIIBI.
Bompocs (3amaun) Asis dK3aMeHa mpecTaBiIeHbl B Tabmuie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Kon

[lepeuens BompocoB (3a7a4) AJsl IK3aMeHa
WHANKATOpa

1 Cosmanme mpoekta B cpeae Microchip Studio. Cosmaiite mpoekt ucmons3ys | OITK-2.3.1
paznuunble BapuanTel GNU Compiler Collection. IIpoBenure uccienoBanmus
pa3IUYHBIX BapUAHTOB CO3MaHUs MpoekTa. Omnpenenure KpUTEPHid, 110
KoTopoMy Oyzmer mpousBeneHa oneHka. OOpabotaiiTe  MOTydYCHHBIE




[Tepedens BOompocoB (3a1a4) IS IK3aMeHa

Kon
UHMKATOpa

pe3yJIbTaTHI.

2 HccnenoBanue BBINOJTHEHHS apH()METHYECKUX OINEpaIMii YHCEeNl CO 3HAKOM B
MHKPOIIPOIIECCOPHOH cucTeMe. Bwimonnute omneparmioo cinoxenus (A+ (-B))
Onummre mporecc NPOBEACHUS MCCICAOBAaHUS MEXaHW3Ma BBIIOJTHEHHS
apru(METHUECKON OTepalii B MUKPOKOHTPOJLIEPE.

3 Cnoco6 3ammcu 4ucen pPa3IM4YHON IJIMHHBI B HaMATh MUKPOKOHTpPOJUIEPA.
Banummure uymcio OXAA u O0xAAAA (rme A — 11000 cUMBOJI
IIECTHAAUATUPUYHON CHCTEMBI CYMCIICHUS) BO BCTPOCHHYIO/BHEUIHIOKO MaMsITh
MHUKpOKOHTpoJuiepa. [IpoBenure uccienoBaHue MeXaHH3Ma 3aliCH YUCEN B
naMATh MUKPOKOHTpoiutepa. OOOCHYiTEe KpUTEpHil, HA OCHOBAHUH KOTOPOTO
Oynet nmpoBenieHa oneHka. O0pabdoTaiiTe MOMyUYeHHBIH Pe3yIbTaT.

4 VccnenoBanue (hyHKITMOHUPOBAHKS MUKPOKOHTposuiepa AVR nipu BITOTHEHUH
apu(METHUECKUX Olepanui. 3anuIinTe B MaMsATh MHKPOKOHTpOJIIEpA YHCIIO
O0xAAAA (rme A — m000# CUMBOJI IIECTHAAIIATUPUIHON CUCTEMbI CUMCIICHUS).
Crnoxwure panee 3anucanHoe yncio ¢ ynciom OXAAA. Onpenenute KpUTepu,
Ha OCHOBaHUHU KOTOPOro OyzeT mpoBezeHa oeHka. O0paboTaiiTe moTydeHHbIH
pe3yJbTar.

5 Uzyuenune mexannu3zMa oOpabOTKHU MpepbIBaHUN

6 Jlaboparopnas pabora 6. MccrenoBanme MexaHuU3Ma 00pabOTKH COOBITHIA,
NPEPHIBAIOIINX BHIITOJHEHNE OCHOBHOM MPOTPaMMBbl

7 JlaGopatopHas pabGora 7. M3ydyeHume wmexaHu3ma oToOpakeHHs OyKB Ha
CEMUCETMEHTHOM HHAMKATOPE

8 JIabopaTopHas pabora 8. MccienoBaHue yCTpOMCTB AMHAMHYECKON WHIMKAITUN
C yIpaBJICHHEM 4Yepe3 MOPThl BBOIa/BBIBOA

9 JlabopatopHas pabota 9. M3ydeHne cXeMOTEXHUYECKOH peal3allii CHCTEMBI
TUHAMHYECKON MHAMKAIMY C TIOJIKIItoueHueM uepe3 uHtepgeiic SPI

10 JlaGoparopuas pabora 10. MHcciemoBanue YCTPOHCTB JIHHAMHYCCKOM
WH/IMKALUY ¢ yTIpaBiieHueM dyepe3 uarepdeiic SPI

11 JlaGoparopnas paborta 11. UM3yuenue cmocoba H3MEpeHHUsS MapaMeTPOB
UMITYJIbCHOTO CUTHANa

12 Jlabopatopuas pabGora 12. Peammzamusi BpeMeHHBIX (QYHKIUH B
MHKpOIpoleccopax

13 JlaGopatopnast pabora 13. l3yueHue MexaHHW3Ma BBOAA JAHHBIX B
MHUKPOKOHTPOJIIEP C aHATOTOBBIX TaTYNKOB

14 JlaGopatopnas pabora 14. HccriegoBaHue cpelICcTB BBIBOJA aHAJIOTOBOM
uH(popManun

15 Jlabopatopnas pabota 15. U3yueHue mexanusma (pOpMHpPOBAHUS CUTHAJIOB C
HIMPOTHO-UMITYJIbCHON MOAYJISILAEN

16 JlaGoparopnas pabota 16 M3yuenue 06a30BOro ajaropuTMa HWHHUIHAIA3ALUU
peKuMa  CcaMOIIPOTPaMMHPOBAHHUS B MHUKpOKOHTposuiepe. JlaGoparopHas
pabota 17 HccnenoBanue BIIUSIHUS MIPEyCTAaHOBOYHBIX our
IPOTPaMMHUPOBAHUS Ha padOTy MUKPOKOHTPOJLIEPA

1 CrpykTypHast cxema MUKPOKOHTPOJIJIEPOB pa3HbIX ceMencTB. Mx cxoacTBa u
pa3an4us.

2 OCHOBHBIEC TEXHUUECKUE XapaKTEPUCTUKNA MHUKPOKOHTPOJLIEPOB

3 [MpuHIMT QYHKIIMOHUPOBAHKSI MUKPOITPOIIECCOpa

4 NHTepdeiichl, NCTIONb3yeMble ISl CBS3H MUKPOIPOIIECCOPOB C BHEITHUMHU
yCTpOiCTBaMu
5 TakTupoBaHUE U CHHXPOHU3AIMS MUKPOTIPOIIECCOPOB

OIIK-2.V.1
OIIK-4.3.2
OIIK-5.3.1
OIIK-5.V.1




[Tepedens BOompocoB (3a1a4) IS IK3aMeHa

Kon
UHMKATOpa

6 PeructpoBas mamsiTh MEKPOIIPOIIECCOPOB

7 Ilepudepuiinpie ycTpoiicTBa

8 3amoMuHaroMe yCTPOHCTBAa MEKPOITPOIIEccCopa
9 KomaH b1 MUKPOKOHTPOJIIEPOB

10 Cnoco0s! agpecarii B MUKPOKOHTPOJLIEPAX
11 KomaH bl perucTpoBbIX onepanuil

12 Apudmernueckue 1 JOrudeckue KoManpl si3bika Assembler
13 Komansr si3p1ka Assembler ¢ oOpaieHueM K perucTpam BBOa/BbIBOIA

14 Komansl si3p1ka Assembler omepanuii ¢ 6uramMu
15 Komanel si3bika Assembler is yrpasieHust X040M IPOrpaMMbl

16 KomaH/1bl IEpeChUIKY TAaHHBIX U TIepeauu yIpaBiieHus s3bika Assembler
17 IIpepbiBaHUS B MUKPOKOHTPOJLIEPE

18 Ha3znauenue cucteMsl IpepbIBaHUi /17151 0OOMEHa JTaHHBIMU B
UH(POPMALIMOHHBIX CETAX

19 Mexanu3M ynpasieHUs BHyTPEHHUMH NPEPHIBAHUAMU B MH(POPMALIMOHHBIX
CceTsX

20 AnropuTtM paboTHI CHCTEMBI BHYTPEHHUX MPEPhIBAaHMMA TP 00pabOTKE JaHHBIX

21 BexTOpsl IpephIBaHU B MUKPOKOHTpoIIIepe cemeiictBa AVR
22 BHemHue npepbiBaHUE KaK MEXaHNU3M TOBBIIICHUS OBICTPOACHCTBHS

23 ba3oBblii anroput™ 006pabOTKK BHEIIHUX ITPEPbIBAHUI B MUKPOKOHTPOJLIEPE
24 Oco0eHHOCTH MTPOrpaMMHUPOBAaHUSI MEKPOKOHTpOJIJIEpa B peKuMe 00paboTKu
IIPEPBIBAHAN

25 O6paboTurku npepsiBaHuiil Ha si3pike Assembler u C
26 ITopTel BBO1a/BBIBOIa MUKPOKOHTPOJLIEPA

27 Vicnonp30BaHKMEe OPTOB BBOJIA B KAUECTBE YHUBEPCAILHOTO LIU(PPOBOTO
BBO/Ia/BbIBOJIa UH(POPMAIIMU B UHPOPMAIIMOHHBIX CETSIX
28 YcTpoiicTBO 1 paboTa MOPTOB BBOJIA/BBIBOIa MUKPOKOHTPOJIIEPA

29 MexaHnu3M oOMeHa JaHHBIMU B MH(POPMAIIMOHHBIX CETSIX Yepe3 MOPTHI
BB0/1a/BbIBOJIa MUKPOKOHTpOJLIEpA
30 AnpTepHaTuBHBIE (DYHKIIMH TOPTOB BBOJIA/BBIBOIA

31 OcobeHHOCTH TPOrPaMMHUPOBAHUS TTIOPTOB BBOJ1a/BBIBOJIA TIPH OOMEHE
uH(popmanyen
32 Hactpoiika mOpTOB BBOJIa B PEKUM CHA U UCTIOJIb30BaHNE HETIOAKIIOYCHHBIX

BBIBOJIOB
[MocnenoBarensHbii epudepuitabii uarepdeiic Serial Peripheral Interface (SPI)

33 Hcnons3zoBanue untepdeiica SPI npu odMene naHHBIMU B HH(OPMAIIMOHHBIX
CeTsX

34 CtpykTypHas cxema U mpuHIuN padbotsl Moayns SPI

35 OcobeHHOCTH TPOTrpaMMHIpPOBaHUst MOy SPI

36 Mcnonb3oBaHue BHIBO/IA BEIOOPA aKTHBHOTO BEJIOMOTO YCTPOMCTBA
[TocneoBarenbHBIN IBYXIPOBOAHBIN HHTEpdeiic TWO -wire Serial Interface

(TWI)

37 Ucnons3zoBanue unrepdeiica TWI 1 oOmMeHa jaHHbIME B ”HPOPMALIMOHHBIX
CeTsx

38 [Ipunnun oomeHa nanHpIMU 110 1HE TWI




[Tepedens BOompocoB (3a1a4) IS IK3aMeHa

Kon
UHMKATOpa

39 BzaumoeiicTBre NpUKIagHON TporpaMMsel ¢ moaysiem TWI

40 Pexxumbl paboTsl Moayis TWI
41 Ba30BBbIil ATOPUTM HCIIOIB30BAHHS NPEPHIBAHUHN, HHUIIUHPYEMBIX

TaiimMepamu/cyeTYMKaMU

42 Vicrionb30BaHKE MPEICTUTENCH TaliMEePOB/CYETYMKOB it (POPMHUPOBAHUS
TaKTOBBIX CUTHAJIOB

43 CtpykTypa 1 NpuHIHMI (YHKIIMOHUPOBAHUS 8 Pa3psaHBIX
TaliMEePOB/CYETUNKOB

44 Peructpsl, HCIIOJIb3YEMBIE JUISI OpPraHU3aluu paboThl 8 pa3psaHbIX
TaliMepOB/CYETUMKOB
45 CtpykTypa 1 NpuHIHUI (YHKIMOHUPOBAHUS ILIECTHAIATHPA3PSATHBIX

TaiiMEepPOB/CYCTUYNKOB
46 YnpaBieHUE TAKTOBBIM CUTHAJIOM
47 CTOpOKeBOM TaiiMep

48 PexxuMbl pabOThI IIECTHAIATUPA3PSIHBIX CYETYMKOB
49 Ananorosslii kommaparop. CTpyKTypHast cXxeMa ¥ MPUHIUT paOboThI

50 OcoGeHHoCcTH TPOrpaMMUPOBAHUS AHAIIOTOBOTO KOMIIapaTopa

51 Peructpsl, HCIOJIb3YEMbIE IS TPOrPAMMHUPOBAHUS MOJIyJIei 00pabOTKU
AQHAJIOTOBBIX CUTHAJIOB
52 Ananoro-mudpoBoit npeodpazoBatenb. CTpyKTypa U GyHKIIMOHHUPOBAHHE

MOJTYJISI
53 Coxpanenue pe3ynbTarta npeodpazoBaHus
54 TloBbllIeHHE TOYHOCTH MTPE0OPa30BAHUS

55 Ilapametps! moayns AL
56 IIporpaMmmupoBaHue NaMsITH MUKPOKOHTPOJUIEpA. BUTHI 3a1IMThI TaMSTH U

IporpaMm

57 OcobeHHOCTH OpraHU3ally NaMITH MUKPOKOHTpoJIIepa
58 OyHKIIMOHUPOBAHUE 3arpy3urKa

59 Urenune KOHOUTYPUPOBAHHBIX SUCEK U TUCEK 3ALTUTHI

Bompocsr (3amaun) aiist 3aueta / qudd. 3aueTa npejpacraBieHsl B Tadbmuie 16.
Tabnuua 16 — Borpocs! (3a1aum) ais 3aueta / qudd. 3auera

[lepeuens BonpocoB (3ana4) ans 3ayera / qudd. 3ayera

Kon
WHJIUKATOpa

1 YpaBieHue TaKTOBBIM CUTHATIOM
2 CtoporxeBoi TaiiMep

3 PexxuMbl paboThI IECTHAAIATUPA3PSAIHBIX CUETYUKOB
4 Ananorosbslii komnaparop. CTpyKTypHasi cxema U MPUHIMI paboThI

5 OcoOeHHOCTH MPOrPaMMHUPOBAHUSI AHAJIIOTOBOTO KOMIIapaTopa

6 Peructpsbl, uconb3yemsbie 7Sl MPOrpaMMHUPOBAHHS MOy el 00paboTKH
aHaJIOTOBBIX CUTHAJIOB
7 Ananoro-mndpoBoit mpeodbpazoBatenb. CTpykTypa U GyHKIIMOHUPOBAHUE

MOy IS

8 Coxpanenue pe3yibTara npeoopa3oBaHUs
9 INoBbIIIEHHE TOYHOCTH NPEOOPaA30BAHUS
10 [MapameTpsl Moxyiist AL

OIIK-2.3.1

OIIK-2.¥.1

OIIK-4.3.2

OIIK-5.3.1

OIIK-5.V.1




Kon

[Tepedens BompocoB (3a1a4) A1sl 3a4era / I . 3a4€Ta
p p ( ! )'H a1 q)(b HHJIUKaTopa

11 TIporpaMmmupoBaHUE MAMSITH MUKPOKOHTpOJUIepa. BUTHI 3alTUTHI TAMSTH H
nporpaMmm

12 OcobeHHOCTH OpraHu3aluy TaMsITH MEKPOKOHTPOJLIepa

13 ®yHKIIMOHUPOBAHKE 3arpy3unKa

14 Yrenne KOHPUTYPUPOBAHHBIX STYCCK U STUCCK 3AIIUTHI

[lepeuenp TeM It KypcOBOTO TPOEKTHUPOBAHUS/BBHIIONHEHHS KYpPCOBOH pabOTHI
Mpe/ICTaBIeHbI B Tabuie 17.
Tabmuna 17 — Ilepeyerb TeM Juisi KYpCOBOT'O IPOSKTUPOBAHMSI/BBIIIOJIHEHUSI KYPCOBOI pabOThI

[TpuMepHBIii IepeYeHb TeM Il KYPCOBOTO MPOESKTUPOBAHUS/BINOJIHEHHS KYPCOBOH pabOTHI

1 YerpoiictBo oToOpaxeHus: nHGopMaIuu 6OPTOBOM paTuOCTaHIUH.

2 YCTpOWCTBO BhIJIEIEHUS] HH(OPMAITUH O BHICOTE M3 OTBETHOTO CUTHAJA CUCTEMBI BTOPUYHOM
paauosokanuy Ha 0a3e MporpaMMHUPYEMBIX JTOTHUECKHX CXEM.

3 YcTpoiicTBO BhIIENICHUS HHPOPMALIUHU O HISHTH()HUKAIIMOHHOM HOMEpE BO3YITHOTO CyHA Ha
6aze nporpammupyemoro PIC MukpokpoHTtpoiiepa.

4 Y CcTpOiCTBO BBIUMCIICHUS Pa3HOCTH 3HAUEHHH KOJIOB B JIBYX IOCJIEJOBATENBHBIX TAKTAaX HA
0a3e MporpaMMHUPYEMBIX JIOTUYECKUX CXEM.

5 HakarmuBaronuii cyMMaTop, IOCTPOSHHBIN Ha 0a3e MporpaMMHUPYEeMOT0 MUKPOKOHTPOJLIEpa
¢dbupmsr Intel.

6 YCcTpoHCTBO AJIst BBIYMCICHHUS SKCTPEMAIbHOTO 3HAYEHHUST BXOJHOTO KO, IOCTPOSHHOE Ha
0a3e NMporpaMMHUPYEMBIX JIOTUYECKUX CXEM.

7 YcTpoiicTBO (hopMHPOBAHUS HMITYJIBCOB C JUTUTEIBHOCTBIO, 337]aBACMON yIIPABIISIONTIM
KOJIOM, IOCTpOeHHOoe Ha 6aze nmporpammupyemoro PIC MukpokoHTpoiepa.

8 JlenuTtenp 4acTOTHI BXOJHOTO CUTHANA, HA BEIMYMHY, 33/1aBAEMYIO YIIPABIISIOUINM KOIOM,
MOCTPOCHHBIHM Ha 0a3e MPOrpaMMHUPYEMbIX JTOTHYECKUX CXEM.

9 YcrpolicTBo, popMHpYIOIee eAMHUIHBIN UMITYJIBC Yepe3 IPOMEKYTKH BPEMEHH,
3aJ]aBa€MbIMH YIPABIISIONIUM KOJIOM, IIOCTPOEHHOE Ha 6a3e MporpaMMHUpyeMOro
MUKpOKOHTpoJiepa ¢upmsl Intel.

10 YcrpoiicTtBo hopMupoBaHMsl yIpaBISIONIEro KoJa, IOCTPOSHHOE Ha 6a3e mporpaMMHUpyeMoi
JIOTUYECKON MHTErPAIILHON CXEMBI.

11 YcrpoiicTtBo mpeodpazoBaHuss HAOMPaeMOro Ko/ia CaMOJIETHOT'O OTBETYHKA C OIIPOCOM BCEX
KJIABHIII.

12 [Mudposoe ycTpoHCTBO 0TOOpaXKEHUS yIila MOBOPOTa AaHTEHHOM CUCTEMBI PaIMOIOKALIMOHHOM
CTaHIIMeN HAOIIOEHUS 32 BO3IYIITHOM 0OCTaHOBKOM.

13IMudpoBoe ycTpolcTBO KOAUPOBAHUS CIY>KEOHOM HMHpOpMaLUU AT €€ Iepeadn o
OTKPBITHIM KaHaJIaM CBSI3H.

14 [Mudposoe ycTpoiCTBO (GOPMHUPOBAHHUS CUTHAJIA C IIMPOTHO-UMITYIBCHOM MOTYJIALIUEH JUIst
yIpaBJICHHUS] aHAJOTOBBIX YCTPOMCTB.

Bompockl st IpoBelleHUsST TIPOMEXKYTOYHOW aTTECTAllMM B BHJIE TECTUPOBAHHUS
npeJIcTaBIeHbI B Ta0nuie 18.

Tabnuua 18 — IlpumepHbIii iepeueHb BOIIPOCOB JJIsi TECTOB

Kon

Ne n/m [IpuMepHBIii epedeHps BOIIPOCOB ISl TECTOB
WHJUKATOpa

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYAIOIMIUXCS 3a09HOU (hOPMBI
oOydeHus1, IpecTaBIeHbl B Ta0muie 19.




Ta6mmma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne i/t [TepeyeHb KOHTPOJBHBIX PAOOT

He npenycmorpeHno

10.4 Meroguueckue — Marepuaibl,  ONpPEACIAIONINE  MPOLEAYyphl  OICHUBAHUS
UH/IMKATOPOB, XapaKTepU3YIOIIMX d3Tanbl (HOPMUPOBAHMS KOMIIETEHLHMH, COAEpKarcs B
JOKAJIbHBIX HOpMaTuBHbIX akTax ['YAIL, pernameHTUpyrOIIMX HOPSAAOK MU MIPOLEAYpPY
IPOBE/ICHUS TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH U IIPOMEKYTOUHOM aTTecTaluy 00ydaromuxcs
I'VAIL

11  Meroauueckue yKazaHus Uisi 00yYarOIIMXCs 0 OCBOCHUIO JUCITUTUTNHBI
(Huoice npugoosamcsi pekomeHoayuu no coCmasienuto 0auHHo2o pasoeia)

11.1 Meroauyeckue yKazaHus s OOyYarolIUMXCsl 10 OCBOCHHIO JICKIIMOHHOTO
MaTepuaia.

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepuaja — JIOTUYECKH CTPOWHOE, CHUCTEMHOE,
riryOOKOoe W SCHOE H3JIOKEHHE y4eOHOro marepuaia. HasHaueHune COBpEMEHHOH JIEKIMU B
paMKax JUCIHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 1O TEME, a B OCBOCHUU
(GyHIaMEHTaIbHBIX MpPOOJEM JUCHMIUIMHBI, METOAOB HAY4YHOI'O II03HAHUSA, HOBEHIIMX
JOCTHKEHUI HaydyHOW MbIcTu. B yueOHOM mpoliecce JIEKIHUsS BBIIOIHSAET METOJ0JIOTHUECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKIWHU. JIEKIUs pacKphIBaeT MOHATHWHBINA amnmmapar
KOHKpPETHOM oO0jacTu 3HaHUA, €€ MpoOJeMbl, JaeT IEeNbHOE MPEJCTaBICHUE O TUCIHUILIMHE,
MIOKAa3bIBAET B3aUMOCBS3b C APYTUMHU AUCLUIITIMHAMM.

[InaHupyemMble pe3ynbTaThl IPU OCBOSHUU 00YUYAIOUIMMUCS JIEKIIMOHHOTO MaTepuana;

— TIONyYeHUE COBPEMEHHBIX, IEJIOCTHBIX, B3aHMOCBA3AHHBIX 3HAHUH, YpPOBEHBb
KOTOPBIX ONPEIEISIETCS LEIEBOM YCTAHOBKOM K Ka)K/10M KOHKPETHOU TEME;

— TOJy4Y€HHE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPENO/IaBaATENIEM;

— pasBuUTHE TNPO(ECCHOHATBHO-IENOBBIX  KadecTB, JIIOOBH K  TpPEAMETYy U
CaMOCTOSITEIBHOTO TBOPYECKOT'O MBIIIIJIEHUS.

— TOsIBJIEHHE HEOOXOAMMOro HHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITENIbHON pabOThI;

— TIOJy4YeHUE 3HAHUH O COBPEMEHHOM YPOBHE pa3BUTUS HAyKH U TEXHUKU U O
IPOTHO3€ UX pa3BUTHs Ha OJMIKaMIINe TO/IbI;

— HayuyuThCsl METOJUYECKH oOpabarbiBaTh MaTepuasl (BBIAENATH IJIaBHbIE MBICTH U
MOJIO)KEHUS, TMPUXOAUTh K KOHKPETHBIM BBIBOJIAaM, MOBTOPSATh HUX B  Pa3IMUHBIX
bopmyarpoBKax);

— TOJIyueHHe TOYHOIO IOHUMAaHHUs BCEX HEOOXOAUMBIX TEPMUHOB U MOHATHI.

JIeKUMOHHBIA ~MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpPALME CIIAiIoB U
UCMOJIb30BAaHUEM pA3laTOYHOIO MaTepuajna IpH MPOBEIEHUM KOPOTKHX JTUCKycCHH 00
O0COOEHHOCTSIX MPUMEHEHHUSI OT/AECTbHBIX TEMATHUK I10 TUCHUIUIMHE.

CrpyKTypa npeaocTaBieHHs JEKIIMOHHOIO MaTepuaa:

- BBIOOpD OCHOBHBIX MpoOsieM U TpaHchopMamuss HX B MNpoOJEMHBbIE CHUTyallMd B
COOTBETCTBUU C aKTyaJIbHbIM YPOBHEM JOCTUKEHUS HAYKH U TEXHUKH,

- pPacCMOTpPEHHE MPOOJIEMHBIX CUTYAIIH;

- [IO/IBE/IEHUE UTOI'OB PACCMOTPEHMSI Ka)KJIOTO U3 BOIIPOCOB JIEKIINH;

- BBIBOJIBI 110 JIEKIIUU

- 3aJJaHME Ha CAMOCTOATENIbHYIO paboTy.

11.2 Meronudueckue yKazaHHs ISl OOyYaroIIUXCS IO MPOXOKICHHIO MPAaKTHYECKUX
3aHATHI

[IpakTueckoe 3aHsATUE SBISETCS OJHOW M3 OCHOBHBIX (DOpM OpraHuszanuu y4eOHOTro
npoliecca, 3aKIIoYaroniascs B BBITOJHEHUH 00YyYaloUMMHUCS 1101 PYKOBOJICTBOM IPETo1aBaTelis




KOMILIEKCa Y4eOHBIX 3aJaHMH C LENbI0 YCBOEHHMS HAyYHO-TEOPETUYECKHX OCHOB Y4eOHOM
JUCHUTUTMHBL, TPUOOPETEHHsI YMEHUN M HaBBIKOB, OIBITa TBOPUECKOM IS TEIHHOCTH.

Iesbro NPakTUYECKOro 3aHATUSA JUIsl 00yUaroIIerocs sBJIsSeTCsl NPUBUTHE OOydYarOUIMMCs
YMEHUU U HAaBBIKOB IIPAKTUYECKOU EATEIbHOCTH 110 U3y4aeMOH NUCLUIUIMHE.

[Tnanupyemble pe3yabTaThl TP OCBOEHUH 00yUaOIIMMCS IPAKTUYECKUX 3aHATUI:

— 3aKpeluvleHue, yriryOleHue, pacIlupeHue M JeTalu3alys 3HaHWW IpU pelleHHH
KOHKPETHBIX 3a/1a4;

— pa3BUTHE I[I03HABATEIbHBIX CIIOCOOHOCTEH, CaMOCTOSITEIBHOCTH  MBIIICHNUS,
TBOPYECKON aKTUBHOCTH;

— OBJIAJICHHE HOBBIMH METOJAMH M METOJUKAMHU H3Y4YCHHsS KOHKPETHOW yueOHOI
JUCLUILIVHBL,

— BbIpa0OTKAa CHOCOOHOCTH JIOTMYECKOI'O OCMBICICHHS TONYYEHHBIX 3HaHUHA JUIs
BBITIOJTHEHMS 3aJ]aHNI;

— olecrnedyeHUe PalMOHATIBHOTO COYETAHMs KOJUICKTHBHOM M MHIUBUAYAIbHOU (opm
o0y4eHusl.

11.3 Metoauueckue ykazaHHs A7 OOyYalOIIMXCS MO BBIMOJHEHUIO J1ab0paTOPHBIX
pabort

B xonme BeimonHeHus m1abOpaTOpHBIX pPadOT OOydYaAIOIIMKCA MAOKEH YriyOuTh W
3aKpenuTh 3HAHUS, NMPAKTUYECKUE HABBIKH, OBJIAJIETh COBPEMEHHONW METOIUKOM M TEXHUKOM
SKCIIEPUMEHTa B COOTBETCTBHHM C KBaTU(UKAIMOHHONW XapaKTEPUCTHUKON 00yYaromerocs.
BrinonHenue n1abopaTopHbIX pabOT COCTOUT U3 AKCHEPUMEHTAIbHO-IIPAKTUYECKOM, pacueTHO-
AHATUTUYECKOM YacTei U KOHTPOJIbHBIX MEPOIIPHUSITHIA.

Boinonnenue nabopaTopHbIX pabOT 00yYarOIIMMCS SIBJISAETCS HEOTHEMJIEMOM YacThIO
W3YYCHUS] JTUCIUILUIMHBI, ONpEeNeNseMOll Y4eOHBIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
o0ecreunBaroIIUM pPEIICHNE CIEIYIOINUX OCHOBHBIX 33/1a4 00y4aroLerocs:

— TpHOOpeTeHWE HAaBBIKOB WCCIENOBAaHHUS TPOIECCOB, SBICHUH U  OOBEKTOB,
M3y4aeMbIX B paMKaX JaHHOW JUCIUILTUHBL,

— 3aKpeIuvleHue, pa3BUTHE U JETaJIN3alUs TEOPEeTHUECKUX 3HAHHUM, MOJYYEHHBIX Ha
JCKITHSIX;

— ToJydeHHe HOBOW MH(OpMAIUH 110 U3y4aeMOl AUCIUILINHE,

— TIpHOOpeTeHHe  HaBBIKOB  CaMOCTOSTEIbHOM  paboThl ¢ J1abOpaTOpHBIM
000pyI0BaHUEM U PUOOPAMH.

114 Meroauueckue ykKazaHus A OOydYaroIIMXCS MO TPOXOXKJIEHUIO KYpCOBOIO
IPOEKTHPOBAHUS/BBINOIHEHUST KypcoBoi paboTel KypcoBoil mpoext/ paboTa mpoBoAMTCS ¢
1enbio (pOpMHUPOBaHUS y OOYYarOIIMXCS OIbITA KOMIUIEKCHOI'O PELICHHs KOHKPETHBIX 3ajau
npodecCHOHATBHOM 1eATETbHOCTH.

11.5 Metoauueckue yka3aHus JUIsl 00y4aroIUXcsl 0 MPOXOXKACHUIO CAaMOCTOSATEIbHON
paboThI

B Xxoze BBINOTHEHUS CaMOCTOSATENbHONU pabOThI, OOYUYaAIOLIUICS BBIMOJIHSAET paboTy MO
3aJJaHUI0 ¥ TIPU METOJUYECKOM PYKOBOJCTBE IPENojaBaTelis, HO 06e3 ero HemocpeaCTBEHHOTO
y4acTusl.

Jns oOyvaromuxcs 1o 3aoyHoOi (opme 0Oy4deHHs, cCaMOCTOsITeNbHas paboTa MOXKET
BKJIIOUATh B ce0s KOHTPOJIbHYIO paboTy.

B mnpouecce BBINMONHEHUS] CaMOCTOSTENbHOW paboThl, y oOywaromerocs (GopMupyercs
1enecoo0pa3Hoe IIAHUPOBaHUE PaboUero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMEHUS
U HaBBIKM B YCBOCHMM M CHUCTEMATH3aLUU NPUOOpETAaeMbIX 3HaHMH, 00ECIeYyMBAEeT BBICOKHIMA
YpOBEHb YCIEBAEMOCTH B TMEpPHOJ OOYy4YeHHS, MOMOraeT IOJYyYUTh HaBBIKA IOBBIIICHUS
npo¢eCCHOHATIBHOTO YPOBHSI.

MetoauyeckumMi ~ MaTepuaiaMH,  HAMpaBJSIIONIMMH  CaMOCTOSITENIBHYIO — paboTy
00yJarOIIUXCSISBIISIOTCS:



—  y4eOHO-METOIMYECKUN MaTepHa 1o JUCIHUILINHE;
— METOJIUYECKHE yKa3aHHUs MO BBIMOJIHCHUIO KOHTPOJIbHBIX paboT (s 00ydaromixcst
1o 32049HOU (hopme 0OyIeHus).

11.6 Meroauueckue ykazaHus Uit OOy4YalOMIMXCS MO MPOXOXKICHHIO TEKYIIEro
KOHTPOJISI yCIIEBAEMOCTH.

Texkymui KOHTPOJIb YCIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJIb KAadecTBAa 3HAHUM
00yyaroIuxcs, OCYLIECTBISEMOIO B TEYEHUE CEMecTpa C ILIeJbl0 OLEHMBAHUSA XO0Jla OCBOEHUS
JUCLUIUIAHBI.

11.7 Meroauyeckue ykazaHusi Ajisi 0Oy4arolUXCsl MO MPOXOXKIACHUIO MPOMEXYTOUHOMN
aTTeCTallUU.

[MpomexyTounas  arrectanus  OOydYalOIMIUXCS — MPEAyCMaTpUBAEeT  OIICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yJbTaTOB 00y4deHMs Mo aucuuiuiiHe. OHa BKIIIOYAET B
cedst:

— 9K3aMeH — (opma OILEHKH 3HAaHWH, TOJYYEHHBIX OOYyYarOIIMMCS B IIPOIEeCcCce
M3YYEeHUS BCEH NUCIUIUIMHBI WM €€ YacTH, HAaBBIKOB CAMOCTOSATEIbHOU paboThl, CHOCOOHOCTH
NPUMEHSTh WX JUIS PEHICHHS TPAKTUYSCKUX 3a7ad. JK3aMeH, Kak IMPaBUiIO, MPOBOJIUTCS B
Nepuoj, SK3aMEHAIIMOHHOW CEeCCHMM U 3aBEpIIAeTCsl aTTECTAllMOHHOW OIIEHKOW «OTIIMYHOY,
«XOPOIIOY, «YTOBICTBOPUTEIHLHOY, «HEYIOBIECTBOPUTEIILHOY.

— 3ader — 9T0 (hopma OIEHKH 3HAHUMU, MOTYUYEHHBIX OOYYAIOIIMMCS B XOJI€ U3yUCHUS
y4eOHOM TUCIUIUIMHBI B LIEJIOM UJIM IPOMEXyTOoUYHas (IO OKOHYaHUH CEMECTpPa) OIICHKAa 3HaHUN
00yyJarommMcs 1o OTIEIbHBIM pa3jienaM JUCIHUIUIMHBI C aTTECTAlMOHHON OIICHKON «3auyTEHO»
WIH «HE 3a4TEHOY.

— muddepeHunpoBaHHbIl 3aueT — 9T0 (¢GopMa OLEHKU 3HAHUM, MOMYyUYEHHBIX
00y4JarOIUMCS IPH U3YYCHUH AUCIHILTUHBL, TIPU BBIMTOJHCHUNA KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, Hay4HO-HCCIEA0BATENBCKUX PAOOT U MPOXOKICHUH MPAKTUK C aTTECTAIIMOHHON OIICHKOM
COTIUYIHOY, «XOPOIIIOY, KYIOBJIECTBOPUTEIHHOY, «HEYIOBICTBOPUTEIHLHOY.






Jluct BHeceHUs U3MEHEHU B pabouyio IporpaMMy TUCIUTLIUHBI
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