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AHHOTaUs

HucuuninHa «MUKpONpoLeccoprl, yCTPOWCTBA U MOPOrpaMMHPOBAHUE» BXOIUT B
o0pa3oBaTeNbHYI0 TMPOTrpaMMy BbICIIET0 0Opa3oBaHusi — TMporpammy OakaiaBpuaTta IO
HaIpaBJICHUIO [IOATOTOBKH/ CIEIMAILHOCTH 11.03.01 «PaguorexHukay
HamnpaBlieHHOCTH/crienuanu3anuy  «PaguoTeXHU4ecknue CHUCTEMBI M HMX  OKCIUTyaTaIlws».
Jucnurnmuna peanusyercs kadeapoid «Ne22y.

JlucuuriuHa HaneneHa Ha (G OpMUPOBAHKE Y BBITYCKHUKA CIEIYIOIINX KOMIIETCHITHIA:

[TIK-1 «Crioco6eH BBIMOTHATh MAaTEMAaTHUYECKOE MOJICITUPOBAHNE OOBEKTOB U MPOIIECCOB
MO0 TUIMOBBIM METOJUKAM, B TOM YHUCJIE C MCIOJIb30BAaHUEM CTaHAAPTHBIX MAKETOB MPHUKIATHBIX
porpamm, a TaKXke C UCTIOJb30BaHUEM METOJI0B NCKYCCTBEHHOTO HHTEIIJIEKTA)

[MIK-3 «CnocobeH OCyIIeCTBISATh, COOp M aHANU3 MCXOTHBIX JAaHHBIX IS pacuera u
MIPOCKTUPOBAHUS JICTAJICH, Y3JIOB U YCTPOUCTB PATUOTEXHUUECKUX CHCTEM

ConepxaHve AMCIHUIUIMHBI OXBaThIBA€T KPYI BOIPOCOB, CBSI3aHHBIX C HM3Y4YCHHEM
MPUHITUIIOB TIOCTPOCHUS M (DYHKITMOHHUPOBAHUSI MUKPOIIPOIIECCOPOB, a TAK)KE€ OCOOEHHOCTEH MX
MpOrpaMMHUPOBaHUsl Ha S3bIKAX HU3KOTO M BBICOKOTO YPOBHSI C LENbI0O UX MPUMEHEHUS B
KaueCcTBE »JJIEMEHTA YMPABJICHHUS SJIEKTPOHHBIMH YCTPOMCTBAMH, BXOIAIIMMU B COCTaB
PaIUOTEXHUYECKUX CUCTEM.

[IpenogaBanue JIUCHUILIMHBI TpEeAyCMaTpUBaeT cCleayronue (GopMbl opraHU3aIuu
y4eOHOT0 TMpolecca: JEKIHH, JabopaTopHbIe paboThl, CaMOCTOATENbHAsL paboTa 00Y4aroLIeTroCs.

[TporpamMmmoit AMCHUIUIMHBI TPEIYCMOTPEHBI CICAYIONINE BUIBI KOHTPOJS: TEKYIIHI
KOHTPOJIb YCTIEBAEMOCTH, IIPOMEKYTOUHASI aTTecTaus B opMe 3K3ameHa (6 cemectp).

OO6mrast TpyA0EMKOCTh OCBOCHHS JUCIUIUIMHBI COCTABISAET 3 3a4eTHBIX eauHulbl, 108
YacoB.

SA3bIK 00yUYeHUS 110 AUCIUIUIMHE «PYCCKHUI»



1. TlepeyeHb IIaHUPYEMBIX PE3YIHTATOB OOYUEHUS 110 TUCIMILIIMHE

1.1. Ilenu npenoaaBaHus AUCUUTUIAHBI

®opmupoBaHre 0a30BBIX 3HAHUI O MPUHIMIIAX MOCTPOSHHS] MUKPOIIPOIIECCOPOB U UX
IPOrpaMMHUPOBAHUM Il 00ECIIeYeHUs TPOEKTUPOBAHMS, MOAEIUPOBAHUS, SKCIIEPUMEHTAILHON
00pabOTKM, TOArOTOBKM K TPOM3BOJACTBY M OOCIYKMBAHHIO PATHOTEXHHUYECKUX CHUCTEM,
KOMIUIEKCOB M YCTPOMCTB.

1.2. JlucuuninuHa  BXOOUT B COCTaB  4acTH, (opMupyeMoi  y4yaCTHUKaMHU
00pa3zoBaTeNbHBIX OTHOIICHUH, 00pa30BaTEIbHON MPOrpaMMBbl BRICIIIETO 0Opa3oBaHus (1anee —
OIT BO).

1.3. TlepedeHb IIaHUPYEMBIX PE3YyIbTaTOB O0YUEHHUS MO TUCLMILIMHE, COOTHECEHHBIX C
IUTaHUpYEMbIMU pe3ynbratamu ocsoeHus OI1 BO.

B pe3ynbrare M3ydeHus IUCHMILIMHBI OOydaroluiics AOKEH 0o0JanaTh CIETyIOLUIMMU
KOMIIETEHIIMSIMU MM UX YacTsAMH. KoMIeTeHIIMY 1 WHAMKATOPHI UX JOCTHKECHHUS TPUBE/ICHBI B
Tabmune 1.

Tabmuua 1 — IlepeyeHp KOMIETEHIIMNA U MHAMKATOPOB MX JOCTHKCHUS

Kareropus (rpynna) Koz u Koz u HauMeHoBaHME HHIMKATOPA JOCTHKEHUS
HAaUMEHOBAaHUE

KOMIICTCHII N KOMIICTCHIIN
KOMIICTCHII N

[1K-1 Cniocoben
BBITIOJIHATH
MaTeMaTHYECKOe
MOACIINPOBAHUC
00BEKTOB U
MPOIIECCOB IO
TUTIOBBIM
METOAHUKAM, B TOM
[Ipodeccuonanbable | YUCTE C
KOMIICTCHIINU HUCIIOJIB30BAHHUEM
CTaHJAPTHBIX
MaKeTOB
TPUKJIIATHBIX
porpamM, a TakkKe C
UCTIOJIb30BaHUEM
METOJIOB
HCKYCCTBEHHOTO
WHTEJUICKTA

[1IK-1.3.1 3HaTh METOABI U IPOTrPaMMHbIE
CpeACTBa MOJCIMPOBAHMS alllapaTHON YacTH
[IK-1.Y.1 ymeTs cTpouTh pusnueckue u
MaTeMaTHYeCKUe MOJAEIN MOJIENIEH, Y3II0B,
OJIOKOB PaUOTEXHUYECKUX YCTPOUCTB M CUCTEM

[1K-3 Cnocoben
OCYIIECTBISITH COOp
W aHAJIU3 UCXOIHBIX
JaHHBIX U1 pacuera

[Ipodeccuonanbubie I1K-3.3.1 3HaTh OCHOBHbBIE TEXHUYECKHE
U TIPOEKTUPOBAHUS
KOMIICTCHIINU o XAPaAKTCPUCTHUKU PAJUOTCXHUUCCKHUX CUCTCM
JleTajieu, y3JI0B U
YCTPOICTB
PAAUOTCXHUYCCKHUX
CUCTEM

2. Mecro aucuumivsbl B cTpykType OI1
JucuumnirHa MOKeT 0a3upoBaThCsl Ha 3HAHUSAX, paHee MPUOOPETEHHBIX 00YYaIOIIUMHUCS
IPY U3YYEHUHU CIICAYIOIIMX JTUCIMUITINH:
— «CXeMOTeXHUKa aHAJIOTOBBIX 3JIEKTPOHHBIX YCTPOMCTBY;
— «lludposie ycTpoHCTBaY;
— «ONEKTPOHUKAY;




- «PaI[I/IOTCXHI/I‘-ICCKI/Ie O U CUTHaJIbI».

3HaHMA, TOJIYYEHHBIE TPU H3YyYCHWH MaTepuana JaHHOW IUCHUIUIMHBI, MMEIOT Kak
CaMOCTOATENIbHOE 3HAYECHUE, TAK U UCIIOIb3YIOTCA IIPU U3YYEHUH APYTUX TUCHUTLINH:

— «CHcTeMBl U CETH paioCBsI3N»;

— «IIpomueccopsl 1uppoBoi 00PaOOTKH CUTHAIIOBY;

— «dudporas 06paboTKa CUTHAIIOBY» H JIp.

3. O0BeM u TPyIOEMKOCTb TUCIIUILTAHBI
Jlanueie 00 obieM oO0beMe AUCHUILUIMHBI, TPYJOEMKOCTH OTHENbHBIX BUIOB Y4eOHOM
paboThI O AUCHUIIMHE (M paclpeereHne 3TOH TPYJOEMKOCTH IO ceMecTpaM) IPEeCTaBICHbI B
Tabmure 2.

Ta6mmia 2 — O0beM U TPYA0EMKOCTh AUCITUTUTHHBI

TpynoeMKocTb 1o
Bun yuebHo# paboThI Bcero cemecTpam
Ne6
1 2 3

Oowan mpyooemkocma OUCUUNIUHDL, 3/ 108 3/ 108
3E/ (uac)
H3 Hux uacoe npakmuueckoi no020moeKu 34 34
Ayoumopnuie 3auamus, BCETo 4yac. 68 68
B TOM YHCJIE:

nexumu (JI), (gac) 34 34

npaktuyeckue/cemurapckue 3ansrus  (113),

(dac)

naboparopusie pabots (JIP), (dac) 34 34

KypcoBoii mpoekT (padota) (KII, KP), (uac)

9K3aMeH, (4Jac) 27 27
CamocmosamenvHaa paboma, Bcero (dac) 13 13
Buo npomesicymounoit ammecmayuu: 3a4er,
mudpd. 3ager, sk3amen (3auer, dudd. 3au, JK3., JK3.,
DK3.%%)

%

Ilpumeuanue: KaHIUAATCKHIN SK3aMEH

4. CoaepxaHue TUCIUIIINHBI
4.1. Pacnpeznenenue Tpy10€EMKOCTH JTUCUUILIUHBI 110 Pa3esiaM U BUAAM 3aHSATUH.
Pazaenbl, TeMBbI TUCITUTIIIMHBI M KX TPYJOEMKOCTh IPUBEJICHBI B TaOIuUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl JUCHUTIINHBL, KX TPYAOEMKOCTb

Pasiesnbl, TeMbI JUCITUTITHHBI Jlexunn | TI3 (C3)) - JIP KII CPC
’ (gac) (gac) (gac) (gac) (uac)
Cemectp 6
Pasmen 1. 4 8
Paznen 2. 4 8 5
Pasnen 3. 22 10 8
Paznen 4. 4 8
HUroro B cemectpe: 34 34 13
Hroro 34 0 34 0 13




[IpakTueckass TOATOTOBKA 3aKJIIOYAETCS B  HEMOCPEJICTBEHHOM  BBIIIOJTHEHUU
oOy4JalolMMUCSL  OMNpEeNeJIeHHbIX  TPYAOBbIX  (YHKIUH, CBS3aHHBIX ¢  Oya;ymiei
npodecCHOHATBHOMN e TETbHOCTBHIO.

4.2. CopepxaHue pa3ieiioB U TEM JIEKIIMOHHBIX 3aHATHIA.
Copep:xanue pa3aesioB ¥ TeM JICKIIMOHHBIX 3aHITUN MTPUBEICHO B Ta0HIIE 4.

Tabmuna 4 — ConeprxaHue pa3JesioB U TEM JCKIIMOHHOTO ITUKJIa

Howmep pa3znena HazBanue u conepkaHue pa3/ieioB U TEM JIEKIIMOHHBIX 3aHATUI

Jlexuns 1.

1.1 CtpykTypHas cxeMa MUKPOKOHTPOJUIEPOB pa3HbIX CEMENCTB.
Nx cxoacTBa u paziuyusl.

1.2 OcHOBHBIE TEXHUUECKHUE XapaKTEPUCTUKU
MUKPOKOHTPOJIJIEPOB

Pasnen 1

1.3 [puHumn GyHKIMOHUPOBAHHSI MUKPOIIpOIlEccopa
1.4 UnTepdeiicsl, ncnoab3yeMble sl CBSI3U MUKPOIIPOLIECCOPOB
C BHEIIHUMHU yCTPOUCTBAMHU (Ha CaMOCTOSITEIbHOE U3YUYEHUE)

Jlexuus 2

1.5 TakTHpOBaHKE U CUHXPOHU3ALMS MUKPOMPOLIECCOPOB
p 1 1.6 PeructpoBasi mamMsiTh MUKPOIIPOLIECCOPOB

asied 1.7 llepudepuiinsie ycTpoiicTa

1.8 3anomuHaromue ycTpoiicTBa MUKpoIpolieccopa (Ha
CaMOCTOSITEJIbHOE U3YUYEHHE)

Jlexnus 3

2.1 KomaH1bl MUKPOKOHTPOJUIEPOB

2.2 Crioco0Bbl aapecanu B MUKPOKOHTPOILIEPAX
Paznen 2 P P . p p
2.3 KoMaH1bl pETUCTPOBBIX OIEpaImii

2.4 ApudmMetrnueckue u JJIOTUUECKHE KOMaHIBI si3bika Assembler

(Ha cCaMOCTOSITEIIbHOE H3yUCHHE)

Jlexmus 4

2.5 Komanner s3p1ka Assembler ¢ oOparienuem K peructpam
BBOJa/BBIBO/IA

2.6 Komannp! si3p1ka Assembler orneparuii ¢ Outamu

Paznen 2

2.7 Komannp! si3p1ka Assembler 1jist ynpaBiieHHsI XO0M
MIPOTPaMMBI

2.8 KomaH1bl IEpECHUIKY JAHHBIX U MEpeaau yIpaBlIeHUs

si3pika Assembler (Ha caMOCTOSITENIbHOE U3yUYEHHE)

Jlekuus 5

3.1 IlpepbiBaHus B MUKPOKOHTPOJLIEPE

3.1.1 Ha3nadyeHue cuCTeMBbI IPEPHIBAHU /111 OOMEHA TaHHBIMU
B MH(OPMAILIMOHHBIX CETAX

Paznen 3 3.1.2 MexaHu3M ynpaBieHHs] BHYTPEHHUMU MIPEPHIBAHUSIMU B
MH(GOPMAILIMOHHBIX CETAX

3.1.3 Anaroputm pabOTbl CUCTEMbI BHYTPEHHHX MPEPHIBAHUIN MPU
00paboTKe JaHHBIX

3.1.4 Bektops! npepbIBaHUN B MUKPOKOHTPOJUIEPE CEMENCTBA




AVR (Ha caMOCTOSITENEHOE U3YUYCHHE)

Paznen 3

Jlexuus 6

3.1.5 BHemHue npepbIBaHUE KaK MEXAHWU3M IOBBIILICHUS
OBICTPOICUCTBUS

3.1.6 ba3oBblit asiroput™ 00paOOTKU BHEIIIHUX MTPEPHIBAHUN B
MUKPOKOHTPOJLIEpPE

3.1.7 OcobeHHOCTH MPOrPaMMHPOBAHUSI MUKPOKOHTPOJIEpa B
pexxume 06paboTKH NMpephIBaHUI

3.1.8 ObpaboTunku npepbiBanuii Ha si3bike Assembler u C (Ha
CaMOCTOSITEJIbHOE U3YUYEHHE)

Paznen 3

Jleknus 7

3.2 IlopThl BBOAA/BBIBO/Ia MUKPOKOHTpOJIIEpA

3.2.1 Ucnonp30BaHue MOPTOB BBOAA B KAUECTBE YHUBEPCAIBLHOIO
MdpoBoro BBOa/BhIBOIAa HHGOPMAIIMH B HH()OPMAITHOHHBIX
CeTsX

3.2.2 YcTpoiicTBO 1 paboTa MopToB BBOJA/BHIBOIA
MHUKPOKOHTPOJLIEPA

3.2.3 Mexanu3M oOMeHa JaHHBIMU B HH()OPMAITMOHHBIX CETSIX
Yyepe3 MOPThI BBOA/BBIBOIa MUKPOKOHTpOJLIepa (Ha
CaMOCTOSITEIIbHOE N3yUYEHHUE)

Paznen 3

Jlexums 8

3.2.4 AnprepHaTuBHBIE (YHKIIUU TOPTOB BBO/IA/BHIBO/IA

3.2.5 OcoOGeHHOCTH MPOrpaMMHUPOBAHHUS IOPTOB BBOA/BBIBOIA
npu oOMeHe nHpopmanuei

3.2.6 Hactpoiika mopToB BBO/Ia B PEXKUM CHA U UCIOJIb30BAHUE
HETOJIKITFOUEHHBIX BHIBOJOB (Ha CAMOCTOSATEIHHOE U3YUCHHUE)

Paznen 3

Jlexuus 9

3.3 IlocnenoBaTenbHBIN epudepuiinpii maTEpdEiic Serial
Peripheral Interface (SPI)

3.3.1 Ucnonw3oBanne uaTepdeiica SPI npu oOMeHe 1aHHBIMA B
MH(GOPMAILIMOHHBIX CETAX

3.3.2 CtpykTypHas cxema U IpuHIHI padoTel Moxyist SPI
3.3.3 OcoGenHocTH mporpaMmupoBanust Moayns SPI

3.3.4 Ucnonp30BaHKe BbIBO/IA BBIOOPA aKTUBHOTO BEZOMOTO
YCTPOMCTBA (HA CAMOCTOSITEIbBHOE U3yUEHUE)

Paznen 3

Jlexuus 10

3.4 TlocnenoBaTenbHBIN IBYXIPOBOAHBIN HHTEpdeiic Two -wire
Serial Interface (TWI)

3.4.1 Ucnonw3oBanue unrepderica TWI s oOMeHa 1aHHBIMU B
UH(POPMALIMOHHBIX CETAX

3.4.2 Tlpunnun oOMeHa naHHbIMHE 110 THE TWI

3.4.3 BzaumogpeiicTBue MPUKIAZHON POrpaMMbl C MOAYJIEM
TWI

3.4.4 Pexxumbl pabotel Moyt TWI (Ha camocTosiTebHOE
H3y4YeHUE)




Paznen 3

Jlexuums 11

3.5 Taiimepsl

3.5.1 ba3oBbIil anrOpUTM HCII0JIB30BAHUS ITPEPHIBAHUI,
UHHUIUHPYEMBIX TaliMepamMu/cueTYnKaMH

3.5.2 Ucnonbp30Banue npeaaeauTeneii TalMepoB/CUeTYNKOB JIJIst
(dbopMUpPOBaHUS TAKTOBBIX CUTHAJIOB

3.5.3 Ctpykrypa v mpuHIMN (PYHKITHOHUPOBAHUS 8 pa3psaIHBIX
TalilMEepPOB/CUETUNKOB

3.5.4 Peructpsl, HCNIOTIB3yEMBbIE JJIs1 OpraHU3aK padoThI §
pa3psIHBIX TaliMEPOB/CYETUYMKOB (Ha CAMOCTOATEIBHOE
U3Yy4EHUE)

Paznen 3

Jlexuus 12

3.5.5 Ctpykrypa v npuHIHT PYHKITMOHUPOBAHUS
HIeCTHAAIATUPA3PAAHBIX TAHMEPOB/CYETUNKOB

3.5.6 YnpaBiieHHE TaKTOBBIM CUTHAJIOM

3.5.7 CropoxeBou Taiimep

3.5.8 Pexumbl paboThI MIECTHAAIATUPA3PSAAHBIX CUCTUMKOB (HA
CaMOCTOSITEJIbHOE U3YUYEHHE)

Paznen 3

Jlexuums 13

3.6 Monynu 06pab0OTKH aHAJIOTOBBIX CUTHAJIOB

3.6.1 AnanoroBsiii koMmaparop. CTpyKTypHasi CXemMa U MPUHIUIT
paboTsl

3.6.2 OcoOeHHOCTH MPOrPaMMHUPOBAHUS aHAJIOTOBOTO
KOMIIapaTropa

3.6.3 Peructpsl, HCHOIB3yEMBIE 111 IPOTPAMMHUPOBAHUS
MoJyJei 00pabOTKH aHAIOTOBBIX CUTHAJIOB (Ha
CaMOCTOSITENIbHOE U3YUYEHHE)

Pa3nen 3

Jlexuus 14

3.6.4 Ananoro-mudpoBoii mpeodpazoBatenb. CTpyKTypa U
(GYHKIIMOHUPOBAHUE MOYJIS

3.6.5 CoxpaHeHue pe3ysbTara npeoOpa3oBaHms

3.6.6 [loBbIIIeHNE TOYHOCTH PE0OPa30BAHUS

3.6.7 ITapametrpsl moayins AL (Ha camocTOsITENNEHOE U3YUEHHUE)

Paznen 3

Jexuus 15

3.7 IIporpammupoBanue o uarepgeiicy Joint Test Action Group
(JTAQG)

3.7.1 UcnonwzoBanne JTAG untepdetica as
IPOTrpaMMHUPOBAHUS KPUCTAIIAa MUKPOKOHTPOJLIEpa

3.7.2 Komanasl JTAG koHTpOJIIIEpa

3.7.3 OcHoBbl nporpammupoBanus JTAG monyns
MHUKPOKOHTPOJLIEPA

3.7.4 Anroputm niporpammupoBanust JTAG monyns (Ha
CaMOCTOSITENIbHOE U3YUYEHHE)

Pa3znen 4

Jlekuus 16
4.1 IIporpaMmMmupoBaHu€ MaMsITH MUKPOKOHTpoOJUIepa. BUTel




3aIlIUTHI IaMATH U IPpOTrpaMM

4.2.2 OyHKIIMOHUPOBAHUE 3arpy3urKa

4.2 CamonporpaMMHpOBaHNE MUKPOKOHTPOJIIEPOB

4.2.1 OcobeHHOCTH OpraHU3aIluU MaMITH MUKPOKOHTPOJLIEpa

4.2.3 Yrenne KOHPUTYpPUPOBAHHBIX SYCCK U STUCCK 3AIIUTHI (HA
CaMOCTOSITEIIbHOE N3yUYEHHUE)

Jlekmsga 17

Paznen 4 4.3.2 Opranu3anus naMaTu

4.3.3 PexxuMBbl paboTHI

CaMOCTOSITEIIbHOE N3yUYEHHUE)

4.3 MUKpOIIPOIIECCOPHBIE CUCTEMBI Ha sApe DIpOpyc
4.3.1 IlpoueccopHoe spo

4.3.4 IlporpaMMHbI€ CPEACTBA OLIEHKU MPOU3BOIUTEIHHOCTH (Ha

4.3. Ilpaktuueckue (CEMUHAPCKUE) 3aHATUS

TeMbl MpakTUYECKUX 3aHATUHA U UX TPYJAOSMKOCTh IPUBEACHBI B TAOIHIIE 5.

Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTb

W3 HuX No
Ne | Temsl npaktudeckux | @opmel IpakTUUECKUX | TPyAOEMKOCTh, |IIPAKTHYECKOU |pasnena
1/ 3aHATHI 3aHATAN (qac) MOJTOTOBKH, | JUCIIUII
(dac) JIUHBI
Y4eOHBIM MJIAaHOM HE TPEAYCMOTPEHO
|
Bcero
4.4. JlabopaTopHBIC 3aHATUS
Tewmbl 1ab0opaTOPHBIX 3aHATUH U UX TPYJOEMKOCTh IPUBEACHHI B Ta0HIIE 6.
Tab6mmumia 6 — JlabopaTopHbIe 3aHITHS M UX TPYJAOEMKOCTh
N3 Hux Ne
No HauMeHOBaHHe 1aBopaTopHBIX paGoT TpynoeMKocTb, | IPaKTUYECKOM | pa3aena
/1 (uac) MMOJATOTOBKH, | AWCIIAI
(dac) JIUHBI
Cemectp 6
1 | UccnenoBanue apupMEeTHKO-JIOTHIESCKUX
o 4 4 1
ycrpoiicts (AJIY)
2 | 3HaKOMCTBO CO CpPeAOo MpOorpaMMHUPOBAHUS 4 4 )
CodeVisionAVR u otnaaku B AVR Studio
3 | [lopTel BBOJA/BBIBOIa MUKPOKOHTPOJLIEpA
4 4 3
ATmegal28
4 | Taiimepst TO u T2 B pexxume nojcuera 4 4 3
BPEMEHHBIX HHTEPBAJIOB
5 | 16-pa3psanusiii Taiimep T1. Pexxum noacuera 4 4 3
BPEMEHHBIX HHTEPBAJIOB
6 | 16-pa3psnusiii Taiimep T1. Pexxum mmpoTtHo- 4 4 3
UMITYJIbCHOM MOAYJSIIIMU
7 | Ananoro-mudpoBoii mpeodpazoBaTeb 4 4 3
MUKPOKOHTpOJUIEpa




8 | BHenrHue npepeIiBaHus 3 3 3

9 | Ucnonb3oBanue BcrpoeHHoro ALIII
MHUKpPOKOHTpoJuiepa. [[luHamuyeckas 3 3 4
MHIVKAIMS HA CEMUCETMEHTOM MHIUKATOPE

Bcero 34 26 34

4.5. KypcoBoe npoeKkTupoBaHue/ BBITTOJTHECHHE KypPCOBOH PabOTHI
Y4eOHBIM MJIaHOM HE TPEAyCMOTPEHO

4.6. CamocrosarenbHas paboTa 00yJaroIMXCs
Buapl camocTosiTenbHON paboOThI M €€ TPYIOEMKOCTh IMPUBEICHBI B Ta0IHIIE 7.

Ta6muia 7 — Buasl caMOCTOSITENIBHOM paOOTHI M €€ TPYI0EMKOCTh

Bcero, | Cemectp 6,

Buna camocrositenbHOM pabOTHI
yac yac

1 2 3

N3yueHnune TeopeTHyecKkoro Marepuania
13 13
nuctuiuiuabl (TO)

Kypcosoe npoektuposanue (KII, KP)

Pacuetno-rpaduueckue 3aganus (PI'3)

Brimonnenue pegepata (P)

[TonroroBka K TeKyIeMy KOHTPOJIIO
ycneBaemoctu (TKY)

Jomamnaee 3amganune (/13)

KontponbHsie paboTsl 3a04ankoB (KP3)

[ToaroroBka Kk MpOMEKYTOUHOM
arrectaiuu (I1A)

Bcero: 13 13

5. IlepeyeHnb y4eOHO-METOAMUECKOTO OOECTICUCHUS
JUTSL CAMOCTOSITEIILHOM paOOThI 00YYAIONTUXCS TI0 TUCIUILTAHE (MOIYITIO)
Y4eOHO-MeTOINYEeCKHE MaTepHallbl JUIsl CAMOCTOSITEILHONH PabOThl O0YYarOIIUXCsl yKa3aHbl B
. 7-11.

6. IlepedyeHb MEYaTHBIX M DJIEKTPOHHBIX YU€OHBIX M3TaHUI
[lepedyeHb neUaTHBIX U 3JEKTPOHHBIX YUeOHBIX U3/IaHUH MPHUBEIECH B TaOIuIIE 8.
Ta6mmia 8— [lepeuenp meyaTHBIX W AJIEKTPOHHBIX YUCOHBIX U3aHUN

KonmyectBo
AK3EMILISIPOB B
[udp/
bubnuorpaduyeckas ccpuika oubnmiorexe
URL anpec
(KpoMe 2IIEKTPOHHBIX
HK3EMILISIPOB)
bakmeesa, 10.B.
Muxkponpoieccopbl: YCTPOMCTBO U
OB T'VAII nporpammupoBanue. [IpuHIUIIBI .
DJNEKTPOHHBIN
JUTSL aBTOPU30BAHHBIX MOCTPOEHHUS : yuebHOe nocodue / OKVME
. KyMEHT
MOJIb30BATEIIECHN 10. B. bakmeesa, H. B. S
[ToBapenkun, A. K. Epmakos; C.-
[TetepO. roc. yH-T adpoOKOCM.




npuOOPOCTPOCHUS. - DIEKTPOH.
TEKCTOBBIE JaH. - CaHKT-
[etepOypr : U3n-so I'YAII, 2022.
- 144 c. - Cucrem. TpeboBaHuUs:
ACROBAT READER 5.X. - ISBN
978-5-8088-1691-6 : b. 1. - TekcT
: DJIEKTPOHHBIM.

URL:
https://e.lanbook.com/book/90223
(mata obpamenus: 17.02.2025)

benos, A. B. MUKpOKOHTpOJLIEPHI
AVR: oT a30B nporpaMmupoBaHus
710 CO3JIaHUSI TPAKTHYECKUX
YCTPOKCTB : camoyuuTens / A. B.
benos. — Cankr-IletepOypr :
Hayka u Texnuka, 2016. — 544 c.
— ISBN 978-5-94387-854-1. —
Tekcr : anexTpoHHbIi // JlaHs :
3JICKTPOHHO-OMOIMOTEYHAS
cucremMa. — URL:
https://e.lanbook.com/book/90223
(mata obpamenwus: 17.02.2025). —
Pexxum nocryma: s aBTOpU3.

MOJIb30BaTENEH.
URL: ConpkuH, M. A.
https://e.lanbook.com/book/l 07725 MI/IKpOHpOHeCCOpHI)Ie CUCTEMBIL.
(mata obpamenwus: 17.02.2025). CpezicTBa pa3paboTKu

IPOTPaMMHOTO O0ecCTieueHUs! IS
MHUKPOKOHTPOJIIEPOB CEMEICTBa
AVR : yueGHOE ocobue / M. A.
ConbkuH, A. A. lllamun, —
Towmck : TITY, 2016. — 90 c. —
ISBN 978-5-4387-0676-2. —
Tekcr : anexTpoHHbIi // JlaHs :
3JICKTPOHHO-OMOIMOTEYHAS
cucremMa. — URL:
https://e.lanbook.com/book/107725
(mata obpamenwus: 17.02.2025). —
Pexxum nocryma: s aBTOpU3.

MOJIb30BaTENEH.
URL: Escrudees, A. B.
https://e.lanbook.com/book/61006 | Mukpoxourpomnnepst AVR

(mata obpamenwus: 17.02.2025).

cemerictB Tiny u Mega dhupmbl
ATMEL : yuebnoe nocobue / A.
B. EBctucdeen. — 5-e u3g. —
Mocksa : JIMK IlIpecc, 2010. —
558 c. — ISBN 978-5-94120-220-
1. — TekcT : anexkTpoHHBI // JIaHb




: DIIEKTPOHHO-OMOIMOTEYHAS
cuctema. — URL:
https://e.lanbook.com/book/61006
(mata obpamenwus: 17.02.2025). —
Pexxum goctyna: s aBTOpu3.
MOJIb30BaTENEH.

URL: bapanos, B. H. [Ipumenenue
https://e.lanbook.com/book/40961 | yukpoxonTpomtepos AVR:

(mata obpamenns: 17.02.2025). CXEMBI, AJITOPUTMBI, IPOTPAMMBI :

yuebHoe nocoobue / B. H. bapaHos.
— 3-e u3n., nepepad. — Mocksa :
,2010. — 288 ¢c. — ISBN 978-5-
94120-121-1. — TekcrT :
3JIEKTPOHHBIN // JIaHs :
3JICKTPOHHO-OMOIMOTEYHAS
cucrema. — URL:
https://e.lanbook.com/book/40961
(mata obpamenwus: 17.02.2025). —
Pexxum nocryma: s aBTOpus.
MOJIb30BaTENEH.

URL: Xapros, B. 4.
https://e.lanbook.com/book/106326 | MukpoxouTpomiepst AVR.

(mata obpamenwus: 17.02.2025). TTpaKTHKYM /T HATMHATOMIHX :

yaeOHoe nocobue / B. 5. XapTos.
— 2-e u3/., ucup. u J0M. —
Mocksa : MI'TY um. baymana,
2012. — 280 c. — ISBN 978-5-
7038-3565-4. — Texkcr :
3JIEKTPOHHBIN // JIaHs :
3JICKTPOHHO-0MOIMOTEYHAS
cucrema. — URL:
https://e.lanbook.com/book/106326
(mata obpamenwus: 17.02.2025). —
Pexxum nocryma: s aBTOpUs.
MOJIb30BaTENEN.

7. IlepeueHb 3IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
MH(}OPMaLMOHHO-TEIEKOMMyHUKAIIMOHHOM ceTn «IHTepHET»

[Tepeuenp AIIEKTPOHHBIX 00pa30BaTEeNbHBIX pecypcoB UH(POPMALIMOHHO-
TEJIEeKOMMYHUKAIMOHHON ceTu «HTepHeT», HEOOXOAMMBIX MJIi OCBOCHHS JUCIUILIMHBI
npuBezeH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O00pPa30BATEIBHBIX PECypcoB HWHOOPMAITMOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTu «HTepHeT»

URL anpec Haumenosanue




8. IlepeueHb MH(DOPMAITMOHHBIX TEXHOJIOTHI
8.1. IlepeueHp MpPOrpaMMHOTO OOECMEUYEHHUsS, HCIOIb3YEMOTO TMPH OCYIIECTBICHUH
00pa3oBaTeNFHOrO MpoIiecca MO AUCIUILTHHE.
[TepedyeHs UCMOIB3yeMOro MPOrpaMMHOTO OOecTiedeHHs TIpeacTaBiieH B Tabmuie 10.

Tabmuua 10— Ilepedyens mporpaMMHOT0 o0ecTIeYeHHS

Ne i/t HanmenoBauue

He npenycmotpeno

8.2. [lepeuenn MH(pOPMAITMOHHO-CIIPABOYHBIX CHUCTEM,UCITOJIb3YEMBIX npu
OCYIIECTBIICHUHN 00pa30BaTEIHHOIO MPOIIecca MO AUCIUILITNHE

[lepeuenr MCHOIB3yeMbIX HMH(POPMALIMOHHO-CIIPABOYHBIX CHCTEM IMIPEICTAaBICH B
tabmuue 11.

Ta6muma 11— [lepeyersr nHOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne i/t HaunmenoBauue

He npenycmotpeno

9. MarepuanbHO-TeXHUYecKas 0a3a
CoctaB MaTepHaIbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOW JUII  OCYIIECTBIICHHS
00pa30BaTenbpHOTO MpoIiecca Mo TUCIUILUINHE, TIPECTaBlIeH B Tabmuiel?2.

Ta6mmma 12 — CoctaB MaTepuambHO-TEXHUUECKOM 0a3bl

No HanmeHnoBanue cocTaBHOM 4acTu Howmep ayautopun
/1 MaTepUaIbHO-TEXHUUECKOM 0a3bl (TIpu HEOOXOUMOCTH )

MynpTrMenuiiHas JICKUMOHHAS Ay TUTOPUS

2 | Cnenmnanu3upoBanHas Jlaboparopus «JIaboparopus mudpoBoit

22-08
00pabOTKH CUTHATIOB)

10. Ouenounsle cpeacTBa U1 NPOBEACHUS IPOMEXYTOUHOM aTTecTaluu
10.1. CocTaB OLICHOYHBIX CPEACTBMJISI TPOBEIACHUS MPOMEKYTOUYHOM aTTECTalMHU
o0yyaromuxcst Mo JUCUUIUIMHE TpuBeAeH B Tabmuue 13.
Ta6mmma 13 — CocTaB OIEHOYHBIX CPEJICTB VISl TPOBEICHUS POMEKYTOYHOM aTTeCTAIUH

Bug npoMexxyTouHOU aTTecTraiuu [lepeyeHb OIIEHOYHBIX CPEICTB

DK3aMeH Cnucok BOIpocoOB K IK3aMEHY;
TecThl.

10.2. B kadecTBe KpHUTEPHUEB OIIGHKH YpPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHMS)
KOMIIETCHIIMI O0yJaroNMMUC TMPUMEHSETCS S5-0ayuthbHasl MIKaa OIEHKUA Cc(hopMHpOBAHHOCTH
KOMITETCHIINM, KOTOpasi IpuBeieHa B Tabnuie 14. B TedeHne cemectpa MOXKET MCTIOIb30BaThCS
100-6anmnpHas mKaJa  MOAYJIBHO-PEMTHHTOBOM ~ CHCTEMBbl ~ YHUBEPCUTETa,  IpaBHJIA
UCIIOJIb30BaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOUIMM JIOKAIbHBIM HOPMATHUBHBIM aKTOM
I'VAIL
Ta6mmma 14 —Kpurepun orieHku ypoBHsI cQOPMUPOBAHHOCTH KOMITETCHIIUMA

OrleHKa KOMITETEHITUH

XapakTeprcTrKa ChOpMUPOBAHHBIX KOMITCTCHITHIA

5-OayUIbHAs IKaIa




OreHKa KOMITETEHITUH

5-0aiuIbHAs IKaIa

XapakTepucTrka chOpMUPOBAHHBIX KOMITCTCHITUIA

«OTJIIMYHO»
(Ga4YTCHO»

MaTepHa;

ACATCIIBHOCTBIO HAITPABJICHUSA

— JIeJIaeT BBIBOJIBI U 0000IIECHMS;

— oOyuaronuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
— YBEPEHHO, JIOTHYHO, TI0CJICI0BATEILHO U TPAMOTHO €T0 H3JIaraeT;

— ONMHpasCh Ha 3HAHUS OCHOBHOW W JIOTOJNHHUTEIBLHOW JIUTEpPATypHI,
TECHO TPUBS3BIBACT YCBOCHHBIC HAyYHBIC IMOJIOKECHUS C MPAKTUIECKON

— yMesi0 000CHOBBIBAET U ApIrYMEHTUPYET BbIBUTAEMbIE UM UJIEH;

— cBOOOIHO BJIQICET CUCTEMOH CIIEUAIM3UPOBAHHBIX MOHITHH.

(XOPOLIO»
(Ga4YTCHO»

JUTEpaTyphl;
— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEH;

HaIpaBJICHUS;
— apTyMEHTUPYET Hay4YHBIC MTOJIOKEHNUS,

— JIeJIaeT BBIBOJIBI U 000O0IIECHMS;

— BJIAJICET CUCTEMOM CIEIMATU3UPOBAHHBIX MOHSATHH.

— o0y4arouuiicss TBEpPI0 YCBOWJI MPOrpaMMHBIM MaTepuall, TPaMOTHO
M, N0 CYIECTBY, H3JIaraeT €ro, ONHpasCh HAa 3HAHUS OCHOBHOU

— YBA3BIBACT YCBOCHHBLIC 3HAHHA C HpaKTquCKOﬁ ACATCIIbHOCTBIO

«yZIOBJIETBOPUTEITHHOY
«BAYTEHO»

JIUTEPATypBHL,
— JIOITyCKaeT HeCYIECTBEHHbIE OIIMOKN U HETOYHOCTH;

HaIlpaBJICHUSA;
— cnabo0 apryMeHTUpPYET Hay4YHbIE MOJIOKEHHS,

— 00y4Jaronuiicss yCBOMJI TOJIBKO OCHOBHOHM TMPOTPaMMHBIA MaTepHa,
[0 CYIIECTBY, M3JaraeT €ro, Onupasch Ha 3HAHHUS TOJHKO OCHOBHOMU

— UCHBITBIBACT 3aTPYAHCHHUA B INPAKTHYCCKOM IPUMCHCHHUUN 3HAHUI

— 3aTpyaHsieTcs B GOPMYIMPOBAHUHU BBIBOIOB M 0000IICHUIA;
— YaCTHYHO BJIQICET CUCTEMOH CIIeIMAIN3UPOBAHHBIX OHSITHH.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aUTCHO»

MaTepuana;
— JIOMyCKAaeT  CYIIECTBEHHBIE  OMIMOKU U
paccMOTpeHHH MPOOIeM B KOHKPETHOM HaIpaBJICHUH;

— HE MOET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS;
— He GopMYIHpPYET BHIBOJOB U 00OOIICHHIA.

— o0yyarouuiicss He YCBOWJI 3HAYUTENbHOM dYacTh MPOrpaMMHOIO
HETOYHOCTU  TIpH

— UCHBITBIBACT TPYAHOCTHU B MMPAKTUYCCKOM NPUMCHCHUN 3HaHI/II\/'I;

10.3. TunoBble KOHTPOJIbHBIE 33AHUS NN UHBIE MATEPHAJIBI.
Bomnpocs! (3agaun) Ui 5K3aMeHa MpeacTaBiIeHb! B Tadnure 15.

Tabmuna 15 — Bompocs! (3aaaun) U1l 9K3aMeHa

Kon
Ne i/t [Tepedyens BOonmpocoB (3a1a4) yTsl SK3aMeHa HHMKATOPA
1 Oourme cBepenus 0 MUKponpoueccopax. OCHOBHBIE MTOHITHS I1K-3.3.1
2 OO6mme cBepeHnst 0 MUKpokoHTposuiepax. OcHoBHble ToHsATH | [1K-3.3.1
3 [TpunIMT paboOTHI TOPTOB BBOIA-BHIBOA MK-33.1
MUKPOKOHTPOJUIEPOB
4 [TonsaTue ananoro-uudpoBoro npeodbpa3zoBaHus I1K-3.3.1
5 OO61re BompocCkl apecaruu I1K-3.3.1
6 [Tporiecc pa3paboTKu MporpamMm JJisi MUKPOKOHTPOJIEPOB I1K-3.3.1
7 O060061mEHHasI CTPYKTypa MUKPOTIPOIIECCOPHOIN CHCTEMBI I1K-3.3.1
8 TaiimMepsl I1K-3.3.1
9 TakTupoBaHUE U CHHXPOHU3ALMsI MUKPOIIPOLIECCOPOB I1K-3.3.1
10 PerucTtpoBasi mamMsTh MEKPOIIPOIIECCOPOB I1K-3.3.1
11 [Tepudepuiinbie ycTpoiicTBa I1K-3.3.1
12 3anoMHuHaIoMe yCTPOMCTBA MUKPOITpolieccopa I1K-3.3.1




13 KomaH 161 MUKPOKOHTPOJIIIEPOB I1K-3.3.1

14 CrniocoOblI afjpecaniii B MUKPOKOHTpPOJIIepax I1K-3.3.1

15 [IpepriBaHNsi B MUKPOKOHTPOJUIEPE I1K-3.3.1

16 [TopTsl BBOJIa/BBIBOIA MUKPOKOHTPOJLIEPA I1K-3.3.1

17 Apudmernueckue onepatopsl B C ITK-1.3.1

18 Omneparops! ycioBus if/else B C IK-1.3.1

19 Omneparop ycnosus switch B C IK-1.3.1

20 Jlornueckue oneparuu B C T1K-1.3.1

21 Huxmer B C IK-1.3.1

2 YerpoiicTBo 1 paboTa MOPTOB BBOJ1a/BHIBOIA IK-1.3.1
MHUKpPOKOHTpOJUIEpa

23 Haznauenwue cucremsl IpepbIBaHM 1J11 0OOMEHA IaHHBIMU B T1K-1.3.1
MH()OPMAIIMOHHBIX CETAX

24 AnpTepHaTHBHBIE YHKIIUH TOPTOB BBOA/BBIBOIA ITK-1.3.1

75 Ocob6eHHOoCTH TpOorpaMMHUPOBaHUs TOPTOB BBoa/BeiBoja pu | [1K-1.V.1
obMeHe uHpopmanuei

26 HuTepdeiicel, ncnonb3yemble 11 cBsi3u MUKporporieccopoB ¢ | [IK-1.V.1
BHEIIHUMH YCTPOHUCTBAMU

27 Nutepdeiic 12C. OcHOBHBIE XapaKTEPUCTUKH. MK-1.V 1
QyHKIIMOHAJIbHAS CXEMA.

28 Nutepdeiic SPI. OcHOBHBIEC XapaKTEPUCTHKH. MK-1.V 1
QyHKIMOHAJIbHAS CXEMA.

29 Nutepdeiic RS-485. OcHOBHBIE XapaKTEPUCTUKH. MK-1.V 1
QyHKIMOHAJIbHAS CXEMA.

30 Nutepdeiic RS-232. OcHOBHBIE XapaKTEPUCTUKH. MK-1.V 1
QyHKIMOHAJIbHAS CXEMA.

31 Nutepdeiic UART. OcHOBHBIE XapaKTEPUCTUKH. MK-1.V 1
QDyHKIIMOHAJIbHAS CXEMA.

32 Mexanu3ma 06pabOTKH NpephIBaHUI IIK-1.V.1

33 [TapameTpsr monymst AL IK-1.V.1

34 CtpykTypa 1 npuHIHI (YHKIMOHUPOBAHUS 8 Pa3psIHBIX IIK-1.V.1
TaliMEpPOB/CUETUYNKOB

35 YipasiaeHue TaKTOBBIM CUTHAJIOM IIK-1.V.1

36 AHanoroBbeiii komnapaTop. CTpyKTypHasi cCXeMa 1 MpUHIUIT IK-1.V.1
paboThI

37 Amnanoro-1udpoBoit npeodpazoparenb. CTpyKTypa u IK-1.V¥.1
(YHKIIMOHMPOBAHUE MOAYJIS

Bomnpocs! (3agaun) uis 3adera / nud¢. 3auera npencrabiaeHsl B Taduuie 16.

Ta6mmia 16 — Boripocs! (3amaun) mst 3aueta / audd. 3adera
Kon
Ne /mt [Tepeuens BompocoB (3ama4) ams 3adera / qudd. 3ayera HHKATOPA

Y4eOHBIM MJIaHOM HE IPEIyCMOTPEHO

[lepeuenr TeM [ KypCcOBOTO TMPOEKTUPOBAHUS/BBIOIHEHUSI KYpCOBOM pabOThI
MPEJICTaBJICHHI B Ta0wmie 17.
Ta6mmia 17 — [lepedyenp TeM 111 KypCOBOTO MPOEKTHUPOBAHMSI/BBITIOJTHEHUS KYPCOBOM pabOThI

Ne i/t

[TpumepHbIii TepeyeHb TEM I KypCOBOTO IPOSKTHPOBAHNUS/BBITIOTHEHHS

KYpPCOBOM pabOThI

Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO




Bompocsl U1t TIpOBEIEHHs NPOMEXYTOYHOM arrecTalvu B BHJIE TECTUPOBAHUSA
MpeICTaBICHBI B Ta0mmIe 18.

Tabmuia 18 — [IpumepHsIii mepedeHb BOIPOCOB ISl TECTOB

o Kon
Ne n/mt [IpuMepHBIii IEpeyeHb BOIIPOCOB ISl TECTOB
WHJIMKaTOpa
1 HNucrpykuus: [IpounTaiite TEKCT, BRIOEPUTE MPABUIBHBIN OTBET U ITK-1

3aIUIINTE APTYMEHTHI, 000CHOBBIBAIOIINE BHIOOP OTBETA.
Bomnpoc: YeM MUKPOKOHTPOJUIEP OTIANYAETCS OT MUKpOIporeccopa’?
1. HanpsoxeHuem nuraHus
2. Hammuuem monyneit nepudepun
3. TakrtoBo# yacToToi
4. HanuuuneMm HEeHTPATbHOTO MPOoIeccopa

2 Mucrpykuus: [IpounTaiite TekcT, BEIOEpUTE MPaBUIbHBIC BAPUAHTHI
OTBETa U 3aMUIINTE aPTyMEHTHI, 000CHOBBIBAIOIINE BHIOOP OTBETOB.
Bonpoc: Bribepurte, mpuunHbl BKIIOYEHUS B COCTaB MUKPOKOHTPOJLIEpa
Pa3zHOO0Opa3HBIX epUGEPUITHBIX MOTYIICH

1. Pacmmputs 061acTh NpUMEHEHUSI MUKPOKOHTpOJIIEpa

2. Pasrpy3uth HEHTpaIbHbIN MPOLECCOP

3. Haszare noTpeOHUTENI0 HEHYXHBIH (PYHKIIMOHAT

4. Jlnd 3an0HEHUs MyCTOr0 MECTa B KOPIyce

3 HNucrpyknus: [IpounTaiite TekcT u yctaHoBUTE cooTBEeTCTBUE. K
Ka)KJIOM TIO3UIIMHU, JAaHHOU B JIEBOM CTOJIOIE, TTOI0EpUTE
COOTBETCTBYIOLIYIO MO3HIIMIO B IPAaBOM CTOJIOLIE.
Bomnpoc: YcTtaHOBUTE COOTBETCTBUE MEXKIY KOMIIOHEHTAMHU
MHUKPOKOHTPOJUIEPA U UX (PYHKIIUSIMH.

1. ApudMeTHKo-IOTHIEeCKOe YCTPOHCTBO

2. Amnanoro-unudpoBoii npeodbpazoBareib

3. Taiimep

4. Ilpoueccop

a. [To3BossieT 3a1aTh BpeMEHHbBIE HHTEPBAJIBI M YACTOTY COOBITHI

b. Bemmonuenne xoMang

c. OGpabaThIBa€T aHAJIIOTOBbIE CUTHAJIBI OT BHEIIHUX YCTPONUCTB

d. BeimonusieT apudmeTnueckre 1 JOTHYECKUe ONepaIiu

4 HNucrpyknus: [IpounTtaiiTe TEKCT U YCTAHOBUTE MOCIIEIOBATEIHHOCTD.
3anummTe COOTBETCTBYIOIIYIO MOCIIEIOBATEILHOCT OYKB ClieBa
HaIpaso.

Bonpoc: PacrionoxuTe 3Tanbl BHITOJIHEHUS TPOrPaMMBbl
MUKpPOKOHTPOJIJIEPOM B MPaBUIILHOMN MOCIEI0BATEILHOCTH.

a. JlekogupoBaHuEe KOMAH/IbI

b. BrinonHenrne komMaHabI

c. UteHue KoMaH/Ibl U3 aMSTH

d. Bribopka omnepanaoB

€. 3anuch pe3ynprara

5 HNucrpykuus: [IpounTtaiiTe TEKCT U 3aNIUIINTE Pa3BEPHYTHIN
000CHOBaHHBII OTBET.

Bonpoc: O6bsicHuTe TPUHITUT pabOThI aHATIOTO-ITU(POBOTO
npeoOpaszoBarens (ALIT) B MukpokoHTpouiepe.

1 HNucrpykuus: [IpounTtaiite TEKCT, BRIOEPUTE PABUIBHBIN OTBET U I1K-3
3aIUIINTE APTYMEHTHI, 000CHOBHIBAIOIINE BHIOOP OTBETA.

Bomnpoc: Kakoit mapamerp ALIT onpenensieT KOIM4eCcTBO YpOBHEM
JUCKPETHU3allMM aHAJIOIOBOI'O CUTHaza?




YacroTa AuCKpeTU3auu
Pazpsannocts

Jnama3zoH BXOJHOTO HANPSHKEHUS
4 Bpewms npeobpazoBaHHs

W N =

2 HNucrpykuus: [IpounTaiite TEKCT, BEIOEpUTE MTPABUIBLHBIC BAPHAHTHI
OTBETa U 3aIMUIINTE aPTyMEHTHI, 000CHOBBIBAIOIIINE BEIOOP OTBETOB.
Bonpoc Kakue nBa mapamerpa xapakTepusyrloT padoTy Taiimepa B
MUKPOKOHTpoILIepe?

1 TakToBast yacTOTa MUKPOKOHTpOJIIEpA

2 PazpsanocThb Talimepa

3 Hanpsokenue nuTaHus MUKPOKOHTPOJUIEpA

4 Tlpepnenurenn

3 HNucTpykuus: [IpounTaiiTe TEKCT U ycTaHOBUTE COOTBETCTBHE. K
KQKJ0W MTO3UINH, TAHHOW B JIEBOM CTOJIOIIE, TO10epuTe
COOTBETCTBYIOIIYIO MIO3UIIMIO B IPABOM CTOJIOLIE.

Bonpoc: YcraHOBUTE COOTBETCTBUE MEKY KOMIIOHEHTAMU MOJLYJISt
UART MUKpPOKOHTpOJIIEpA U UX QYHKITUSIMH.

[Nepenaromuii peructp (TX Buffer)

[Tpuemnsrit peructp (RX Buffer)

I'enepatop TakToBO# "yacToThl (Baud Rate Generator)
®mar npepeiBanus nepenadn (TX Complete)
Kontponsnslit peructp (Status Register)

Omnpenensier CKOPOCTh Mepefadn JaHHbBIX

Bydep nns xpaneHus OTIpaBIsSeMbIX TaHHBIX TIEpe]
nepenavyein

c. Ompenensiet, ObUIa M IepeAaya JaHHBIX 3aBepIICHA
d. XpaHuT NpUHATHIC JaHHBIC ITepe]] 00pabOTKOM

e. Coxepxur (naru ommOOK U COCTOSHUS Tepeadn

S Lk LW~

4 HNucrpykuus: [IpounTtaiiTe TEKCT U yCTAHOBUTE MOCIIEIOBATEIHHOCTD.
3anuimTe COOTBETCTBYIONUIYIO TIOCIIEIOBATEIILHOCTE OYKB ClieBa
HaIpaso.
Bonpoc: Pacnionoxute 3tansl nepenaun JaHHbIx 1o SPI B npaBuibHOM
IIOCJIE0BATEIbHOCTH.
a. Ilepenava maHHBIX OT MacTepa K IOAYUHEHHOMY YCTPOMCTBY
b. T'enepanus takToBoro curnaina (SCK)
c. BpIOop nmounHeHHoro yctpoiictsa (ycranoBka CS B HU3KHIA
YPOBEHB)
d. UreHue naHHBIX MOTYMHEHHBIM YCTPOWCTBOM U 3aIIUCh
OTBETHBIX JaHHBIX
e. 3aBepuienue nepenayu (ycranoBka CS B BBICOKHI YPOBEHB)

5 HNucrpyknus: [Ipounraiite Bonpoc u gaiTe pa3BEpHYTHIN OTBET.
Bonpoc: O0bsicHUTE pa3indus MEXy CAHXPOHHBIMH U aCHHXPOHHBIMH
uHTepdeiicamu nepenayn JaHHBIX.

[TepeyeHr TeM KOHTPOIBHBIX PAOOT MO AUCIUIUIMHE OOYYaIOIMXCA 3a0YHON (POpMBI
oOydeHus1, IpeCTaBIeHbI B Tabmuie 19.

Ta6mmma 19 — [lepedeHb KOHTPOJIBHBIX PadbOT

Ne n/mt [lepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmotpeno




10.4. Meronnyeckue  MaTepuaibl,  ONPEACIAIOIIME  MPOLEAYphl  OLEHUBAHUSA
UH/MKATOPOB, XapaKTepU3YIOIIUX J3Tanbl (HOPMUPOBAHMS KOMIIETEHLUH, COAEp)KaTcs B
JOKaJIbHBIX HOpMaTuBHbIX akTax [YAIIL, pernameHTUpylOIUX NOPSAAOK W HPOLEAYPY

MPOBEJCHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTallMi 00YyJaromuxcs
I'VAIL

11. MGTOI[I/I‘ICCKI/IG YKa3zaHud OJisd 06yqa}oumxc;1 10 OCBOCHUIO JHUCIUIIIIMHBI

11.1. Meronuveckue yka3zaHusl s OOyYalOIIMXCS 1O OCBOEHHUIO JIEKIIMOHHOTO
MaTepuara.

OcHOBHOE Ha3HAYCHHE JIEKIIMOHHOTO MaTepuaia — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
ry0oOKoe U sCHOE H3JIoKeHue ydeOHoro marepuana. HasHaueHue COBpEMEHHOM JIEKIMHM B
pamMKax TUCIUIUIMHBI HE B TOM, YTOOBI TIOJYYUTh BCIO MH(OPMAIMIO 1O T€MEe, a B OCBOCHUU
dbyHIaMeHTalbHBIX Mpo0JjeM AUCHMIUIMHBL, METOJOB HAY4YHOIO I[IO3HAaHUS, HOBEHIINX
JOCTHKEHUI HaydyHOU MbICTH. B yueOHOM mporiecce JICKIHs BBITIOTHSIET METOI0JIOTHYECKYIO,
OpraHU3alMOHHYI0 U MHPOpMaMOHHYI0 QyHKIUHU. JIeKuus pacKkpbplBaeT MOHATHIHBIN amnmapaT
KOHKpPETHOW oOjacTu 3HaHUA, €€ MpOOJEMBI, JaeT IENbHOE MPEJCTABICHUE O NUCIUIUIMHE,
MOKA3bIBAET B3aUMOCBSI3b C IPYTUMU AUCHUTLIMHAMU.

[Mnanupyemble pe3yabTaThl IPU OCBOCHUU 00YUYAIOIIUMHUCS JICKIIHOHHOTO MaTepHaa;

— TIOJy4YeHHE COBPEMEHHBIX, IEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX ONpPEETAETCS 1EIEBOM YCTAHOBKOM K KaX0M KOHKPETHOM TEME;

— TIONy4YEHHE OMBITa TBOPUYECKON pabOTHI COBMECTHO C MPEIOIaBaATEIICM;

— pa3BuTHE NpO(EeCcCCHOHANBLHO-IEIOBBIX  KAuecTB, JIOOBU K  TOpeaMeTy |
CaMOCTOSITEILHOTO TBOPYECKOT'O MBIIITICHHUS.

— TIOSIBJIEHHWE HEOOXOAMMOTr0 HHTEpeca, HEOOXOUMOTO TSI CAMOCTOSITEIIBHOW PaOOTHI;

— TIOJy4YyeHHE 3HAaHUW O COBPEMEHHOM YpPOBHE pAa3BUTUS HAyKHM U TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHS Ha ONMKaiine roapl;

— HAYYUTHCS METOAMYECKH 00pabaThiBaTh MaTepuan (BBIACNIATH TJIaBHBIE MBICTH U
MOJIOKEHHUS, TMPHUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSTH HUX B  Pa3IMYHBIX
dopmynHupoBKax);

— TOJy4YeHHe TOYHOIO NOHUMAaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U TOHSATHUH.

JIeKuMOHHBIA MaTepual MOXKET COMPOBOXKIATHCSA JAEMOHCTpalMed ClaiioB U
UCIIONIb30BAaHUEM pa3aTOYHOrO0 MaTepuaia MpH MPOBEISCHUU KOPOTKHX JHUCKYCCHH 00
O0COOCHHOCTSIX MPUMEHEHHUSI OT/AEIbHBIX TEMATUK IO TUCIUILINHE.

CTpyKTypa npeoCcTaBIeHHs JEKIIMOHHOTO MaTeprana:

- BBIOOpP OCHOBHBIX TMpoOJeM MW TpaHcpopMalus WX B NPOOJIEMHBIC CUTyallMd B
COOTBETCTBUU C aKTYaJIbHBIM YPOBHEM JOCTHIKEHUS HAYKU U TEXHUKH;

- paccMoTpeHHe MPoOJIEeMHBIX CUTYAIIHIA;

- MOIBE/ICHNUE UTOTOB PACCMOTPEHHMSI KXKIOTO M3 BOIPOCOB JICKITUH;

- BBIBOJIBI 110 JIEKIIUHU

- 33/IaHHE HA CAMOCTOSATEIHHYIO paboTy.

11.2. Meronuveckue ykasaHus Ui OOy4aroIIMXCs IO BBIMOJHEHUIO JaOOpaTOPHBIX
pabor

B xozme BbImoMHEHHS J1a0OpPaTOPHBIX paboT oOyyaromuics IOJKEeH YIrIyOuTh H
3aKpEeNUTh 3HAHMS, NMPAKTHUECKUE HABBIKM, OBJAJETh COBPEMEHHOM METOAMKONM M TEXHMKOH
HKCIEPUMEHTAa B COOTBETCTBHHM C KBAJU(PHUKAIMOHHON XapaKTEPUCTUKOH OO0Yy4arolIerocs.
Beinosnnenune 1abopaTopHbeIX pabOT COCTOMT M3 SKCIEPUMEHTAIbHO-IPAKTUYECKOM, pacyeTHO-
AQHAJIMTUYECKOMN YaCTeH U KOHTPOJIBHBIX MEPOIIPUATUI.

BrimonHenne nmabopaTopHBIX pabOT OO0ydaromUMCs SBISETCS HEOTHEMJIEMOW YacThIO
U3YyYeHHs] JTUCLMIUIMHBL, OIpenensieMoil y4eOHbIM IUIAaHOM, W OTHOCUTCS K CpEICTBaM,
00eCTeYnBaOIIUM pPEIICHUE CIeTYIOIUX OCHOBHBIX 33a/a4 00y4aromerocs:



— TIpHOOpeTeHHE HAaBBIKOB HCCIEIOBaHMS IMPOIECCOB, SBICHUH H  OOBEKTOB,
M3Yy4aeMbIX B paMKaxX JTaHHOU JUCIUILINHBL,

— 3aKpCIICHHUC, PAa3BUTUC WU ACTaIU3allUd TCOPCTHUYCCKUX 3HaHHI>'I, MOJIYYCHHBIX Ha
JICKIIMSIX

—  TIOJy4YeHHE HOBOW MH(POPMAIIMH 110 U3YyIaeMOU TUCIUILINHE;

— TmpuoOpeTeHne  HaBBIKOB  CAMOCTOSTEIBHOM  paboThl ¢ Ja0OpaTOPHBIM
000pyI0BaHUEM U IPUOOPAMH.

3ajiaHue ¥ TpeboBaHus K MPOBECHUIO J1a00paTOPHBIX paboT

- CaMOCTOSITENIbHOE M3yYeHHUE METOJMYECKUX PEKOMEHJANUNA TO0 TPOBEICHUIO
KOHKPETHOM 1a00paTOpHOM paboTHI;

- BBHINIOJTHEHHE COOTBETCTBYIOIIUX pACUYE€TOB HAa OCHOBE IMApaMETPOB DIEMEHTOB U
KOMIUIEKTYIOIIMX U3JIETUIA UCCIETYEMOTI0 YCTPONCTBA;

- MOJITOTOBKA (DOPMBI OTUETA;

- IOATOTOBKA OTBETOB Ha BOIPOCHI.

CtpykTypa B hopMa 0TYETa O JaO0paTOpHOM padoTe
- TurynbHbINA TUCT

- Beenenue

- Teopernueckas yactpb

- [IpakTHyeckas yacthb

- 3aKJI0YeHNE

TpeboBanus kK 0hOPMIIEHHIO OTYETA O JIAOOPATOPHON paboTe
Otyer mpUpaBHUBACTCA K TEKCTOBOMY JOKYMEHTY M JOJKEH OBITh OGOopMIIEH Ha
pycckoM si3bike B cooTBeTcTBUE TpeOoBanusm ['OCT 7.32

11.3. Meronuueckue yka3aHus A 0OYYaOUIUXCS 10 MPOXOKACHUIO CaMOCTOSTEILHOM
paboTsl

B Xoze BBIMOJHEHUSI CaMOCTOSTENbHON paboThl, 00y4alOUIHIiCS BBITOTHAET paboOTy IO
3aJJaHUI0 M TIPU METOAMYECKOM PYKOBOJCTBE IperojaBaTelsi, HO 0€3 ero HenocpeICTBEHHOTO
Y4YaCTHA.

B mporiecce BBITTOJIHEHHUS CaMOCTOSITENBHOM paboThI, y oOyuaromierocs (Gopmupyercs
nesnecooOpasHoe MiIaHupoBaHUE pabouero BpeMEeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHUS
U HaBbIKM B YCBOGHHMU U CHUCTEMAaTH3alMM NMPUOOpETaeMbIX 3HAHUM, OOECIEeYMBAET BBICOKHM
YPOBEHb YCIEBAEMOCTH B TNepuOJ OOyuYeHHs, IOMOTaeT TIOJXYYUTh HABBIKM IOBBIIICHHS
poeCCHOHAITBHOTO YPOBHSI.

MeroauyeckuMi ~ MaTepHallaMH,  HANpaBJSIOIIMMU  CAMOCTOSITENIbHYIO — paboTy
00yJaronuxcs, sIBJISIOTCS:

—  y4eOHO-METOMYECKUN MaTepHa 1o JUCIHILIHHE;

— METOJIUYECKHE YKa3aHHUS MO BBIMOJIHEHHIO KOHTPOJIBHBIX paboT (i 00y4yaromuxcs
10 3204HOMU (hopMe 0OyueHUs).

11.4. Meronuueckue YyKazaHus s OOYYaIOMIMXCS IO MPOXOXKICHHIO TEKYILEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuii KOHTpPOJIb YCIEBAEMOCTH IIPEIyCMaTPUBAET KOHTPOJIb KadyecTBa 3HAHUU
00y4aroIuxcsl, OCYLIECTBISIEMOIO B TEUEHUE CEMECTpa C LIEJIbI0 OLEHMBAHUS XO0Jla OCBOEHUS
JUCLUIUINHBI.

11.5. Meronuueckue ykazaHusi JUis OOy4aroIUXcs MO MPOXOXKIACHUIO MPOMEXYTOYHOH
aTTECTALNN.



[IpomexxyTounass  arrectanust  oOyyarolIMXCs ~ OpeAycMaTpuBaeT  OLEHUBAHHE
POMEKYTOYHBIX M OKOHYATEILHBIX PE3yJIbTaTOB 00ydueHus 1o auciuiuimHae. OHa BKIIIOYAET B
ce0st:

— o9K3aMeH — ¢opMa OICHKH 3HAHHM, MOJYYCHHBIX OOydYaloOlIMMCSA B IPOIECCEe
I/I3y‘-IeHI/I5I BCCI>’I JUCHUIIIIMHBI UJIM €€ 4aCTH, HAaBBIKOB CaMOCTOSITeJIBHOﬁ pa60TBI, CHOCO6HOCTI/I
OPUMEHATh HMX JJIS PEIICHUS MPaKTHYeCKHUX 3a1ad. DK3aMEH, KaK MpPaBWIIO, MPOBOAMUTCSI B
NEPUOJT SK3aMCHAI[MOHHONW CECCHMHM M 3aBEpIIAcTCsS AaTTECTAIMOHHOW OLECHKOW «OTIUYHOY,
«XOPOIIIO», «YIOBIETBOPUTEIILHOY, KHEYIOBICTBOPUTEILHOY.



Jluct BHeceHUs: M3MEHEHUH B pabouyto MporpamMmy JUCIHUILTAHBI

[Hata BHeceHus
W3MEHCHHH U
JIOTIOTHCHHUM.

Iloanucek BHeCIIETO
W3MCHCHHS

ConeprxaHre U3MEHCHHUH W JOTIOTHEHIH

Jara u Ne

POTOKOJIA
3aceaHus
kadeapbl

ITonnuce
3aB.

kaenpoit




